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THE REVISED INSTRUCTIONS TO 
INSPECTORS. 
AST year it was a matter of considerable complaint 
against the Education Department that the Draft 
Code was presented to Parliament unaccompanied by 
the new instructions to inspectors, without which it 
could neither be satisfactorily interpreted nor adequately 
discussed. No such complaint can be made this year. 
The issue of the new Code, which promises to place 
elementary schools under what is practically a new system 
of regulations, has been followed within a few days by 
a revised edition of the instructions to inspectors, in 
which the changes are correspondingly large. Indeed, 
more than half of the document consists of new matter. 

On the whole, the approbation which has greeted Mr. 
Kekewich’s Code may be extended to the instructions 
by which it is explained. So far as we can see, there 
is no shuffling, no attempt to minimise or to alter the 
practical effect of the reforms which are conceded on 
paper in the Code. 

The main alterations occur in those parts of the instruc- 
tions which are to guide the inspector in awarding the 
Parliamentary grant under the new régzme. It will be 
remembered that the system of payment on the results 
of individual examination disappears almost completely, 
and is replaced by a grant made up of three parts-—a 
“ principal grant” of 12s. 6d. or 14s., a grant of Is. 6d. or 
2s. for discipline and organization, and a payment as 
before on results of examination in the so-called “ addi- 
tional subjects.” The mode of examination to be adopted 
in future in the elementary subjects on which the “ prin- 
cipal grant ” depends is substantially that already in use 
for “class subjects.” That is to say, there will be a 
collective examination by sample, a certain proportion 
of children out of each class being chosen at random 
for examination by the inspector, the teacher being 
always invited to add a few of his most forward scholars, 
so that the school may not be injured by any accident in 
the selection. Several alternative modes of selection 
are suggested, and the inspector is expressly asked to 
vary his method from time to time, rather than to adopt 
any uniform plan. Teachers and managers may hear 
the oral examination and see the papers, but they are to 
be warned that “it is not by studying past questions, nor 
by trying to forecast the kind of questions likely to be 
set hereafter, but by teaching the subject with good sense 
and thoroughness that the requirements of the Depart- 
ment will be best fulfilled, and the truest educational 
success achieved.” 


The higher “ principal grant” is not to be awarded unless , 


a high standard of proficiency is reached in all three ele- 
mentary subjects. If the scholars do not reach the 
standard required for the lower “ principal grant,” the 
managers are to be warned that next year the grant may 
be discontinued ; and, in all cases where the higher 
grant is not awarded, the points in which the school is 
deficient are to be clearly indicated to the managers. 
These regulations, if wisely carried out, must be a 
great improvement on those under which the grant is at 
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present assessed. The old barbarous system of bleeding 
a bad school to death by diminishing its grant below the 
minimum required for its efficient maintenance will be 
discontinued. In place of this a schooi, so long as it 
receives anything, will receive enough to enable it to be 
efficient if the teachers and managers are up to their 
work. If such a school fails to reach the required 
standard, though supplied with public aid on as liberal a 
scale as that on which multitudes of schools do contrive to 
be efficient, it will simply be removed from the list of grant- 
earning schools. This is the rational course, if carried out 
in practice, but very much will depend on the inspector. 
It is sincerely to be hoped that the instructions will be 
carried out in such a way as to ensure that the “ liberal 
grant now offered to comparatively humble schools shall 
serve as an aid and stimulus to improvement, and not as 
a pretext for remaining content with a low standard of 
duty.” 

With the disappearance of payment on individual re- 
sults in the elementary subjects, the necessity for many 
of the minute regulations as to the exact meaning of 
a “pass” in each subject disappears also. But the 
necessity still remains for the inspector to keep in mind 
the standard of an individual pass for such purposes as 
that of the scholar requiring a “labour pass” either for 
half-time or whole-time exemption. 

A few modifications are made in the instructions re- 
specting the three elementary subjects. The justice of the 
oft-repeated complaints which have been made of the 
excessive time devoted to English grammar is recognized, 
not only in the altered regulations for English, but in 
a great reduction in the “ spelling” requirements. As 
regards reading, it is suggested that a class of older 
scholars should be set to read a passage to themselves 
while another class is being examined, and then be 
questioned as to its matter. Writing will be partly 
tested by examination of school copy-books, not merely 
by a piece of writing executed during the anxious and 
nervous hours of the inspector’s visit. 

But the most important changes bearing on the school 
curriculum—indeed, perhaps, on the whole, the most 
important changes in the whole document—are those 
passages in which an attempt is made to link the in- 
struction of the school to the life of the home. On the 
one hand, the co-operation of the parents is to be expressly 
invited ; on the other hand, their special wants are to be 
more directly consulted. For example, it is pointed out 
that “in some good schools the aid of the parents has 
been successfully enlisted, and they have been urged to 
hear their children read aloud from a newspaper or from 
a book for a few minutes at home in every day. The 
amount of oral practice which any one child can obtain 
in a large class is obviously insufficient ; and a little 
home exercise in reading aloud is often found to have an 
excellent effect.” On the other hand, the elder girls are 
to be allowed to bring from home garments that want 
mending, and to repair them in school under the teachers’ 


| supervision—an arrangement which will “connect the 


| scholars.” 


| 


| 


school-work usefully with the every-day life of the 

There are other hints to a similar effect, as in 

the concluding paragraphs of the instructions, which 

enumerate the ways in which, besides conforming to the 

requirements of the Code, a school may seek “ to render 
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service to the children who attend it and to their parents.” 
Taken one by one, the suggestions may seem unimportant ; 
collectively, however, they indicate a policy of taking the 
parents frankly into confidence, and so, if possible, of | 
establishing a new link of interest between the parent 
and the school, besides the mere “cash-nexus” of the 
school pence, which are destined so soon to disappear. 

Under the head of “class subjects” an explanation is 
given of the object of the great changes in Schedule II., 
which, we learn, have been introduced in order to allow 
of greater freedom to teachers of different tastes and 
capacities, and to localities of different industries and 
requirements. “One good teacher of geography may 
attach special value to physical facts and phenomena ; 
another who lives in a manufacturing or maritime town 
prefers to make commercial and industrial geography and 
the interchange of productions the leading features of 
his lessons.” The same standard is, so far as possible, 
to be kept in view, in estimating the teaching of all the 
various alternative courses ; but, subject to this one con- 
sideration, complete freedom of choice and treatment is 
to be given to teachers and managers. “In sanctioning 
any modification of the printed schemes it will be 
necessary to have regard to the experience and qualifica- 
tions of the teacher, and to any special opportunities 
afforded in the town or district for instruction by a skilled 
demonstrator, who visits several schools in succession, 
or who gives collective lessons at suitable centres.” 

The instructions further confirm the view we expressed 
when commenting on the Code, that the policy of the De- 
partment will be to encourage class teaching at the expense 
of specific subjects. “ Those managers and teachers who 
desire to continue the object-lessons of the infant school 
in due order through all the lower standards, and so to 
lead up to the regular study of natural history or physics 
in the higher, will probably think it better to treat science 
as a class subject than to postpone specific instruction 
until the fifth standard.” 

The recognition of continuity, and the idea of the school 
course as a connected whole, strikes us as a new and 
valuable feature in the instructions. From the infant 
school the child is to be led on through a series of 
object-lessons to the scientific class-teaching of the upper 
school, and thence in some cases to specific instruction 
in the higher standards. But all this is but the beginning. 
** Teachers should not be satisfied unless the instruction 
in specific subjects awakens in the scholar a desire for 
further knowledge, and makes him willing to avail himself 
of such opportunities as are afforded locally by a Science 
Class, a Polytechnic Institute, a course of University Ex- 
tension Lectures, a Free Library, or a Home-Reading 
Circle.” All this is a truism, it may be said ; but itis un- 
usual language for an official document, and carries us 
forward in imagination to the time, which must come 
sooner or later, when such fragmentary and scattered in- 
stitutions as are here enumerated will take their proper 
place as parts of a great scheme of national education. 

We fear that the realization of the aims of the Depart- 
ment may be materially impeded if a literal construction 
is to be placed on the clause providing that the same 
subject may not be taken both as a “‘class” and as a 
“specific” subject. Does this restriction merely mean | 
that no child is to be presented in the same subject under 
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both heads—an obviously reasonable stipulation—or that 
no children in a school may take as a specific subject any 
branch of study which is taken as a class subject by any 
other children in the school? If the latter is the case, we 
are informed that, in some cases at least, managers will 
find themselves seriously hampered. 

Provision is made for the assistance of experts in the 
examination of scholars, in cases where the managers 
choose an “additional” subject with which neither the 
inspector nor his assistants are fully conversant. But un- 


| fortunately this assistance, which will be given by a 


colleague, on application to the chief inspector, will be 
confined to the framing of suitable questions, and marking 
the answers, and hence will be inapplicable to the case of 
oral examination, in which it is most wanted. 

Those interested in manual instruction will turn with 
interest to the thirty-fifth section, which lays down the 
duties of inspectors with respect to this newly recognized 
branch of instruction. It explains that the difficulty 
which has hitherto prevented the recognition of manual 
instruction as part of the ordinary course of instruction in 
a public elementary school has been removed by the 
alteration in the terms of Art. 12 (f/), though how such a 
change in Departmental regulations can alter the sense of 
an Act of Parliament we are left to conjecture. The in- 
structions suggest .such exercises as “modelling, the 
cutting, fixing, and inventing of paper patterns, the form- 
ing of geometrical solids in cardboard, and the use of 
tools and instruments,” which are in use in some foreign 
schools, and are found to be “not without a useful reflex 
influence on all the ordinary school studies.” The inspector 
is to report on the working of any system of manual in- 
struction which may be adopted, though “no special 
grant is made dy this Department.” The words we have 
italicized clearly tend to confirm our impression as to the 
intention of the Science and Art Department to include 
manual instruction in their next Directory. 

It is rather strange that under the head of “ drawing” no 
reference is made to the change by which in future draw- 
ing will be made compulsory in boys’ schools and optional 
in infant departments. It is true that drawing in ordinary 
schools will, as now, be paid for by the Science and Art 
Department, but power is given by the new Code to Her 
Majesty’s Inspector to exempt schools from the necessity 
of taking the subject where the means of teaching it can- 
not be procured. We should like to know what standard 
the inspector will adopt in using this dispensing power. 
Will the standard be the same in all districts ? 

This is the question to which we return again and again 
after examining in detail the various changes in the Code 
and the instructions. All will depend on the inspectors. 
What will their action be? We agree on the whole in 
the praise accorded in the instructions to the “ability, 
discretion, and fairness with which Her Majesty’s In- 
spectors discharge their arduous duties,” but nevertheless, 
in particular cases, complaints of their action have not been 
wanting. The inspectors have hitherto been burdened with 
an amount of routine work which has to some extent 
hindered them from forming a really intelligent estimate 
of the value of the school work which they have to assess. 
This burden is now lightened, more visits may be paid 
without notice, and thus more intimate knowledge may 
be acquired of the real work of the school. “ It will be 
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largely owing,” we read, “ to your influence if all who are 
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(c) The India name “ suntara,” for C. zodz/is, is not a 


concerned with the management of schools habitually | corruption merely of Cintra. 


regard the officers of this Department not merely as 
critics and examiners, but as advisers and helpers, in the 
performance of an important public work.” That is the 
ideal to aim at, though there is a good deal of lee-way to 
make up before it is realized. 





ORANGES IN INDIA. 


The Cultivated Oranges and Lemons of India and Ceylon, 
By E. Bonavia, M.D. Pp. 384, with an Atlas of 259 
Plates 7 inches long by 9 inches broad. 
W. H. Allen, 1890.) 


OR twenty years past Dr. Bonavia has been distin- 
guished in India asa horticulturists: He has been in 
charge of the Horticultural Gardens at Lucknow, where 
he hasconducted many valuable experiments. Of late years 
he has tried oranges, and he has also collected information 
concerning oranges from various parts of India. India, 
taken as a whole, is very poorly supplied with fruit ; really 
good mangoes and litchis are nearly. everywhere dear, 
and remain in season but a short time. Oranges in 
several parts of India are cheap and excellent ; improve- 
ment in their cultivation and extension in their circulation 
are matters of importance. The book of Dr. Bonavia 
contains his own experiences and notes, which are 
valuable. His second-hand information, which he has 
collected in the fashion of an Indian Secretary to Govern- 
ment or Minister of Agriculture, is of very small value, 
but is certainly superior to many secretarial compilations 
about hemp, jute, cotton, &c. 

The first ninety pages treat of the various groups of 
oranges, lemons, limes, citrons, &c., with their sub- 
varieties ; the next fifty pages treat of their cultivation in 
India ; fifteen pages treat of their uses; eleven of the 
orange trade in India; twenty-one of the morphology of 
Citrus ; forty of the origin of the Citrus and the derivation 
of its Indian names. Then follow 120 pages of appendix, 
containing a miscellaneous collection of “cuttings” 
relating in some way to the subjects in the book, with a 
translation of the chapters relating to Citrus in Rumphius’s 
“Herbarium Amboinense.” The greater part of this 
appendix appears of small importance ; while Dr. Bonavia 
has by no means exhausted what first-rate authorities 
have written regarding oranges. The atlas of plates 
gives hardly anything but outline drawings of oranges 
and their leaves ; a very small selection of these would 
have served every useful purpose. 

Dr. Bonavia has summed up for us the conclusions 
of his book under seven heads (p. 245) :— 

(a) The pummelo (Citrus decumana, Willd.), is not 
specifically separable from the orange (C. Aurantium, 
Linn.).—This is a point of no possible importance, when 
naturalists know no line between a well-marked variety 
and a dubious “ species” ; but Lowe (“ Fl. Madeira,” p. 73) 
agrees with Dr. Bonavia. 

(6) The sweet orange of Europe (C. Aurantium, Linn.) 
is a distinct race from the Mandarin orange (C. xodilis, 
Lour.).—This is correct, and well brought out by Dr. 
Bonavia ; but it is also done very clearly by Lowe (“ FI. 
Madeira ” [1857], pp. 73, 74). 


(London : 
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‘d) The European words “lime,” “lemon,” are prob- | 
ably derived from Malay words. 

(ec) Huge forms of Citrus fruit may have risen from a 
fusion of two ovaries [p. 187, “ My view would require 
that the Citrus fruit should have originated in ¢zo whorls 
of carpels, the outer or 77zd-whorl and the inner or 
pulp-whorl’’), 

(f/) The true lime (C. acéda, Roxb.) has more probably 
descended from C. /ystrix, Kurz, than from C. medica, 
Linn. 

(g) The juice-vesicles of the Citrus pulp are probably 
homologous with the oil-cells of the rind and leaves, and 
perhaps with the ovules. 

It will be best to reverently draw a veil over the con- 
clusions (e) and (g) and over the whole chapter on morpho- 
logy. And the other five “ conclusions,” except (4), do 
not conclude anything. The foregoing is Dr. Bonavia’s 
own summary of what he has proved, but he has done 
more than he claims ; his account of his own horticultural 
observations is of value, and his deductions very generally 
correct. Of these only a few can be given here. 

(1) The Xhatta or Karna orange of Upper India pro- 
duces two kinds of fruit on the same tree and on the same 
branch, viz. (1) the regular crop, of smooth oranges, ripe 
at the end of the dry season, and (2) the after crop, of 
grossly-warted oranges, ripe at the beginning of the 
rains. 

(2) The European orange (C. Aurantium) is only 
known in India as a cultivated foreign orange, and is not 
common. It has been probably introduced into India in 
modern times—possibly from the West. 

(3) The C. modclis is the sweet orange of India ; it has 
been in India from ancient times, and is possibly in- 
digenous on the north-east frontier. It has only been 
brought to Europe in modern times. The Tangerine 
orange is a small form of it. (This C. zodz/is is a more 
slender tree than C. Aurantium ; its oranges are de- 
pressed at the poles; the rind is very full of large oil- 
glands, and separates easily from the pulp, which lies 
more or less loosely in the rind as in a bag.) 

(4) The pummelo (¢.c. Pompel-moes) of India and 
Ceylon is in flavour, structure of carpels, colour of 
pulp, &c., very distinct from the Syrian shaddock, z.¢. the 
shaddock of English fruit-shops. 

(5) In the plains of Upper India (Delhi, Lucknow, &c.) 
the Indian orange (C. zodz/is) can be successfully culti- 
vated, but requires irrigation (well-water being better 
than canal-water), budding, trenching, shade, special pre- 
paration of the soil by lime or manure, &c. 

Every page of Dr. Bonavia’s book offers opportunity 
of comment: the remaining space here available is 
devoted to the practical subject of the Indian sweet 
orange, C. zodilis, which we shall call the “ Mandarin,” 
and, for shortness, state first our own beliefs concern- 
ing it. 

There are (according to Dr. Bonavia) three great 
centres of cultivation of the “suntara” in India, viz. (1) 
Sylhet, z.e. South Khasia ; (2) Central India ; (3) Delhi and 
Oudh. From, Khasia (fide Bonavia) about 4000 tons, 
worth £4 a ton, are exported to Bengal, mainly to 
Calcutta. From Central India about 800 tons go by rail 
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to Bombay. The export from Delhi is small. Besides 
this many stations have a few orange orchards for local 
consumption—“a mere nothing.” 

It is evident from this that Khasia is the most im- 
portant orange centre, and unfortunately Dr. Bonavia has 
had to treat this part of the subject second-hand. He 
hardly says anything about the Central Indian cultivation, 
except the remark (p. 127), “I do not know what the 
composition is of the black soil of the Central Provinces.” 
This soi], which produces such excellent 
everybody knows to be disintegrated trap, z.e. the same 
soil which alone produces them in Khasia. 

Dr. Bonavia spends much space in attempting to show 
that the suntara orange is not a Mandarin; he maintains 
that the suntara and Mandarin are nearly allied, and 
together form the distinct race (or species) C. modzlis. 
He admits that people in Ceylon and elsewhere w// call 
the suntara the Mandarin, but he strongly denies that the 
Mandarin is a suntara ; he may as strongly deny that the 
greengage isa plum. The best Khasi oranges run very 
close on the true Mandarin. The C. zodz/is now grows 
as if wild from the hills of Southern China, probably to 
Assam (Khasia); it is also scattered along the outer 
Himalaya of Sikkim and Nepal. The centre of this area 
is almost certainly its “origin.” Dr. Bonavia speaks of 
the Butwal (south of Nepal) orange as the sweetest 
orange in India: he has not tasted from the tree the 
Khasi orange at the end of January, which is considered 
too sweet by many Europeans. The Khasi orange is in 
fact larger than the Butwal; and for a sweet orange there 
is no finer in India or elsewhere. 

Dr. Bonavia lays stress on the fact that the true 
Mandarin is when dead ripe a “varnished green,” while 
the suntara is “from orange-yellow to lobster-red”; he 
found that the green oranges of Ceylon in travelling to 
Etawah (21 days’ journey) had turned or were turning 
yellow ; and he decides triumphantly that “the green 
orange has no /ocus standi.” The fact is otherwise: the 
best Khasi oranges when dead ripe. on the tree are an 
intense “varnished green.” Picked somewhat unripe, 
and carried in a native boat (21-30 days) to Calcutta, 
they arrive a dull yellow or turning yellow. And perhaps 
Dr. Bonavia could prove by prolonging the journey that 
their true colour is black. The withered, unripe-picked, 
dull yellow, mawkish, Calcutta orange is a very different 
thing from the orange ripe on the tree above Chela. 

The Mandarin grows best in steaming valleys just within 
the hills (and above all on disintegrated trap) at an 
elevation of 250-2000 feet: here it grows from seed 
without any trouble. In the plains, the fruit is worse the 
farther you recede from the hills, and great pains must be 
taken with the culture. Dr. Bonavia was unfortunate in 
having to experiment with the orange at Lucknow; free- 
trade principles would suggest that the most promising 
plan would be to improve the communications between 
the orange districts and the great centres of consumption. 
It was not the fault, however, of Dr. Bonavia that he had 
to try to grow oranges where they naturally will not grow. 
But Dr. Bonavia does not seem, with all the extensive 
cuttings in his appendix, to have got from the literature 
the help in his task that he should have got. He 
hazards, for example, a speculation (p. 116) that “‘ the stock 
on which the Mandarin is grafted may have some 
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influence” ; apparently unaware that the regular practice 
is to graft the Tangerine on the common orange, as it 


| then becomes a larger tree giving a more certain crop of 


larger fruit. 

Quite apart from the question of oranges, it is well 
worth while to examine in some detail the method of Dr. 
Bonavia in obtaining information about the Khasi orange 
and its results, because it throws a flood of light on 


| Indian reports in general. Dr. Bonavia appears to have 


Mandarins, | 


tried three sources of information, viz. (a) a description of 
the orange-groves by Mr. Brownlow, (8) the answers to 
his questions returned by the Deputy-Commissioner of 
Sylhet, (y) similar answers from the Rev. Jerman Jones. 
Dr. Bonavia does not refer to the “ Himalayan Journals” of 
Sir J. D. Hooker, vol. ii ; nor to Medlicott in Mem. Geol. 
Survey Ind., vol. vii. Art. 3. From these two latter 
sources, a very fair idea of the circumstances of the orange- 
groves of Khasia can be gained. Dr. Bonavia appears 
not to have the wildest notion of the country, climate, or 
soil. 

Turning to Medlicott’s map, we see that there are 
three large valleys (Chela, Umwai, and Sobhar), at the 
south extremity of the Khasi Hills, which are occupied 
by the “Sylhet trap.” This trap extends in the Chela 
valley from the debouchement of the river at Chela up 
to 2800 feet at the head below Mamloo. This trap 


| decomposes into a reddish earth, and there occur soft 


ashy beds very like forms of the Deccan trap. All three 
valleys are excessively steep, the undecomposed trap 
standing in huge masses. The rain-fall varies from 300 
to 500 inches per annum. These valleys are thus rough 
and broken, and full of precipices inaccessible but by 
ladders and ropes. Intensely hot and steamy, and pro- 
tected from winds, they exhibited a richer vegetation to 
Sir Joseph Hooker than he had seen in the Himalaya. 

In the Chela valley, at the present time, the Mandarin 
orange occupies the whole area of the trap. The two 
other valleys are less completely occupied. There is also 
an orange-grove on a small trap area a few miles east, 
behind Jynteapore. 

The Khasi cultivation is simple. The pips of the orange 
are raised without difficulty in a damp seed-bed, often in 
a nook shaded by a boulder of trap. A piece of the jungle 
is half cleared (¢.e. most of the larger trees, some of the 
smaller) ; and the young orange-trees, 3-5 feet high, are 
stuck out promiscuously in the partial shade left ; the root 
of each is pushed if possible under the heel of a block of 
trap. When the young trees have got hold enough to 
bear the sun, the o¢/er half of the jungle is roughly cut. 
The trees require no further labour. The orange-groves 
in the cold weather form a monkeys’ paradise, and it is 
necessary to destroy these. Sometimes two or three 
villages unite, enclose the monkeys, and drive them 
down to an angle of the main stream, where they are 
slaughtered pitilessly. The sight of a single monkey is 
always sufficient to exasperate a Tyrna man to fury. 

The crop is enormous ; the river at Chela flows some- 
times covered apparently with oranges. Before the season 
is half over, the pigs are so surfeited that their oranges 
have to be peeled for them. The valley has enormously 
increased in wealth in the last half-century. It is a Khasi 
saying that a man here may work for three days and eat 
for a month. 
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Now let us see what Dr. Bonavia says. He has the speci- 
men soil collected by Mr, Brownlow analyzed by a trust- 
worthy chemist, who finds no lime in it. Dr. Bonavia 
argues (p. 94) “ that either Mr. Brownlow took his sample 
from one particular spot, or did not reach the calcareous 
soil.” “Orange wood requires considerable lime. In 
Chela oranges grow very well ; therefore the soil of Chela 
contains lime. Moreover, it is incredible as the district 
exports lime that no lime detritus is ever washed down 
by the floods which flood the orange-groves of Chela to 
the depth of 6 feet.” 

Nothing can be wider of the mark. Mr. Brownlow 
would have had to go very deep into the Sylhet trap, a 
very hard rock, to get any lime. It is true that there is 
limestone at Mamloo, and that the water that comes down 
has some lime in it—but very little. The floods at Chela 
rise sometimes 60 feet (instead of 6), but they cannot in- 
undate even then much of the orange groves which run 
up to 2000 feet. Perhaps tbe most extraordinary state- 
ment in Mr. Brownlow’s description is that (above Chela) 
“no vacancies are left in the planting of the orange-trees.” 
The trap boulders are as big as cottages all over the 
valley. 

We turn to the second source of information—the 
Deputy-Commissioner of Sy/het. Fifty years ago 
“ Khasia” was attached to Sylhet, and known as North 
Sylhet; and the oranges are still known as Sylhet 
oranges. Dr. Bonavia applies, therefore, to the Deputy- 
Commissioner not of the Khasi Hills, but of Sylhet. The 
Deputy-Commissioner cannot possibly leave his own 
Sylhet government and his own station ; but, being a very 
amiable man, he sends Juggaish Babu, Deputy- Magistrate 
of Chunamgunj, to collect the information for Dr. 
Bonavia. This gentleman commences his report, “ I met 
with the greatest difficulty in compiling these statistics. 
The Khasis received my inquiries with suspicion, and 
tried to mislead me as much as possible.” The Khasis 
would doubtless be most hostile to a Bengali Babu from 
Sylhet. But a Bengali Babu is not exactly the man to 
collect scientific information anywhere. Juggaish Babu 
commences, “ The soil must be sandy.” “The gardens 
being situated on river-sides, their soil naturally retains 
some moisture even in the dry season. Hence, perhaps, 
artificial irrigation becomes unnecessary.” How the idea 
of the possibility of artificially irrigating the Chela valley 
can have occurred to the Babu’s mind is marvellous ; 
unless his report is in reply to some leading question by 
Dr. Bonavia. 

“The garden is never hoed or harrowed before receiving 
the orange plants.” It would not be possible to harrow 
such a country at any season. The Babu finally speaks 
of the land tenure. He does not mention the fact that 
Chela and its 12 associated villages forma republic under 
the protection of the English Government; their ad- 
ministrative Government consists of 4 councillors elected 
for four years by universal manhood suffrage. This 
constitution was established half a century ago by a 
Bengal civilian, and is unique. 

We now turn to the third source of information to Dr. 
Bonavia, viz. the Rev. Jerman Jones, a missionary who 
has been in Khasia more than 25 years, and could have 
told much. But he appears only to have been consulted 
about the zames of oranges in Khasi, and he replied that 


the name (for the Khasi Mandarin) is U soh niam-tra; 
which Dr. Bonavia writes Usoh niamtra; and states (p. 
228) that Usoh is the generic Khasi name for oranges. 
[In a footnote, backed up by an appendix. No. 43, Dr. 
Bonavia carefully and amusingly notes that the word he 
got from the Deputy-Commissioner of Sy/iet was santra, 


| not iamtra. Dr. Bonavia evidently thinks the testimony 


of a missionary doubtful as against that of a Deputy- 
Commissioner. But the excellent Deputy-Commissioner 
in question has an extremely limited knowledge of Khasi, 
and would certainly not set himself up against Mr. Jerman 
Jones. ] 

Dr. Bonavia having got the word wsoh for orange in 
Khasi, goes on to connect it with the Amboina words 
aussi and ussz. He proceeds (in tracing the origin of 
the Mandarin), p. 229 :— 


“We have here, I think, something tangible to go by. 
The community of the generic name wsvk, ussz, or usse 
to the Khasi Hills and the Malay Archipelago indicates, 
&c., &c.” 


In Appendix No. 58, the affinity of wso/ is pushed 
further with the aid of Prof. Dr. T. de Lacouperie. 

Now we come to the smash of the whole. So/ means 
‘*fruit” in Khasi, as see Hooker, “ Himalayan Journal,” 
vol. ii. p. 268, in note; in which language every noun 
must have the article prefixed, and sok being masculine, 
takes the masculine article U. Throughout Khasia, wsoh 
so far from being the generic term for orange, would be 
understood to be fotatoes. It is probable that, at Chela, 
if an Englishman pointed at a basket of oranges and said 
‘* usoh,’ they would guess which fruit he meant ;. but it is 
not Khasi. (Not the least curiosity in this book is that 
Mr. Jerman Jones should say that he had never found a 
Khasi who could offer the remotest suggestion as to the 
derivation or meaning of wéam-tra. Some Khasis have 
an explanation ; it might be worth Dr. Bonavia’s while 
to ask Mr. Stevens of Chela, or Mr. Roberts of Nongsow- 
lia, about it before publishing the corrected edition.) 

The sum of the matter is that, if Dr. Bonavia had con- 
fined his book to his own observations and his own part 
of the country, with half a dozen plates showing properly 
the main types of Indian oranges, it would have been a 
handy inexpensive book of 200 pages at most. But, un- 
fortunately, in Indian style, Dr. Bonavia’s ambition has 
been to include all India in his book, to put forward his 
own extremely peculiar views of morphology, and to revel 
in linguistic and ethnological speculations, some of which 
are absolutely bad, and many of which can be but of 
little use. On top of the book thus weighted come the 
120 pages of appendix, with the final result that the 
work bears a painful resemblance to the ordinary Secret- 
arial Report, though it possesses really an amount of 
original observation and experience which such Reports 
often entirely want. 

In one respect, Dr. Bonavia hardly comes up to the 
Secretarial Report: he spells, on one page, Shalla, 
Mhowmloo, Mostock, though those words were correctly 
spelt Chela, Mamloo, Mousto, as long ago as 1854 by 
Sir J. D. Hooker; or Dr. Bonavia might have referred 
to the fine map of the district by Godwin-Austen. 
Similarly, Dr. Bonavia states (p. 30), “The Bengalis 
have no v in their language.” It is true that in vulgar 
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Bengali the v is often degraded into 4—a linguistic 
change that runs from Hebrew to Spanish. 
Bonavia might as well maintain there is no # in English 
because a Cockney pine-grower “eats is ouses by ot 
water.” 

Turning lastly to the question how far Dr. Bonavia’s 
book assists the cultivation of the orange in India, we 
may doubt, with every admission of his horticultural 
skill and assiduity, whether he is on the right tack. The 
Khasi Mandarin can be grown almost without labour, 
and of a quality that is not likely to be approached by 
any horticultural skill and labour on non-volcanic soil in 
the plains. These oranges are now picked unripe, and 
occupy a month (often more) in reaching Calcutta in a 
native boat. A fruit-steamer would take them down in 
2 or 3 days from Chattuck to the rail at Goalundo. 
Bombay would surely take many more oranges from 
Nagpore if the railway rates were lowered, and the 
“perishable fruit” accelerated in transit. 

Mr. Medlicott made only a hurried march across the 
Khasi Hills when he laid in his three patches of Sylhet 
trap, and he only visited a very narrow strip of country. 
More of this trap certainly exists—perhaps at a low level, 


suitable for oranges ; and the Government Geologist at | 


Shillong might, in the cold weather, possibly discover 
some more patches. For the present, however, the known 
area of Sylhet trap is by no means nearly covered with 
oranges, except in the Chela valley, where the boundary 


of cannibalism. So long as they fought with native 


But Dr. | weapons, spears and wooden clubs, the destruction of life 


| was not very great ; but the traders have armed them all 

| with Snider rifles and steel tomahawks, the. result being 
that entire villages and tribes are sometimes massacred ; 
and this wholesale destruction, aided by infanticide and 
other causes, is leading to a steady decrease of the 
population. 

The excellent reproductions of photographs with which 
the book is illustrated show that the Solomon islanders are 
typical Papuans, hardly distinguishable physically from 
those of the western and central portions of New Guinea. 
Their state of civilization appears to be about the same. 
They cultivate the ground assiduously, growing chiefly 
yams, taro, and plantains, and they even terrace whole 
hill-sides for the taro, a stream of water being admitted 
at the top, and conducted down from level to level with 
considerable ingenuity. As domestic animals they keep 
dogs, pigs, and fowls, and they had all these animals when 
first visited by the Spaniards in 1568. The dog Mr. 
Woodford believes to be the dingo of Australia; the pig 
the Sus papuensis of New Guinea; while the fowl was 
no doubt derived from the Malays. They build excellent 
canoes, fifty or sixty feet long, of planks hewn out of solid 
trunks, beautifully fitted together and fastened with rattan. 


| Their houses are fairly built and comfortable ; and they 


of the orange-groves coincides very closely with the | 
| the collection of specimens of natural history, and his 


outcrop-line of the trap. C. B. CLARKE. 


A NATURALIST AMONG THE HEAD- 
HUNTERS. 

A Naturalist among the Head-hunters. Being an 
Account of Three Visits to the Solomon Islands in the 
years 1886, 1887, and 1888. By Charles Morris Wood- 
ford, F.R.G.S., &c. (London: George Philip and Son 
1890.) 

ILL within the last twenty years the Solomon Islands 
were almost unknown to Europeans, and their inhab- 

itants were considered to be exceptionally uncivilized and 
treacherous. Whatever they may have been originally, 
they were not likely to be improved by their first contact 
with civilization, in the form of chance visits of whalers 
and vessels engaged in the “labour trade ”—which in its 
early days meant kidnapping and slavery, often leading to 
murder or to wholesale massacres. With such experi- 
ences of the resources of civilization we are not surprised 
to hear from Mr. Woodford that they are “ suspicious of 
strangers,” or that they are ‘‘treacherous when they see 
their opportunity” ; yet the fact that he lived among them 
for several months, often quite alone and unprotected, and 
that Mr. Lars Nielsen, a trader, lived on good terms with 
them for ten years, leads us to suppose that, under more 
favourable circumstances, their character might have been 
found to compare not unfavourably with that of the 

Fijians. There is now, however, no chance for them, as 

they are certainly doomed to speedy extinction. The 

numerous distinct tribes found on each of the islands live 
in a state of chronic warfare, incited by the ordinary 
causes of the quarrels of savages, intensified by a general 
mania for head-hunting and in some cases by the habit 


| points of interest. 





construct baskets, shields, wooden bowls, and various 
weapons and ornaments, with the usual savage ingenuity. 
Mr. Woodford’s chief occupation in the islands was 


account of the zoology of the group presents several 
It is here we find the eastern limit of 
the marsupials, which are represented by a species of 
Phalanger hardly distinguishable from one inhabiting 
New Guinea. Bats are numerous, seventeen species 
being described, of which six are peculiar; and there are 
four species of native rats, one of which is the largest 
species known. About the two large rats, A/us cmperator 
and Mus rex, Mr. Oldfield Thomas, who described them, 
makes the following interesting remarks :— 

“It is, however, in their relation to each other that 
their chief interest lies, for they seem to be clearly the 
slightly modified descendants of one single species that, 
once introduced, has been isolated in Guadalcanar for 
some considerable time, while it has apparently died 
out elsewhere. Of this original species, some individuals 
would have. adopted ‘a terrestrial and others an arboreal 
life, and their respective descendants would have been 
modified accordingly. In this way I would explain the 
fact that at-the present: time we have-in Guadalcanar 
two genuine species, agreeing with each other in their 
essential structure, and yet ‘separated by a considerable 
number of characters,’ all having a more or less direct 
relation to a climbing. or non-climbing habit of life. Of 
these, of course; by, far the most striking are the broad 
foot-pads and the long rasp-like probably semi-prehensile 
tail of Mus rex as compared with the smaller pads and 
short smooth tail of A/zs ¢zmperator.” 

This description well illustrates the fact of the import- 
ance of insular faunas as showing us how species may be 
modified under the least complex and therefore most easily 
understood conditions. On a continent the modification 
to an arboreal mode of life would have brought the species 
into competition with a number of other arboreal organ- 
isms, and would have exposed it to the attacks of a distinct 
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set of enemies, requiring numerous modifications of form, 
structure, and habits, the exact purpose of which we should 
have found it difficult to interpret. But here, where both 
competitors and enemies are at a minimum, we are able 
distinctly to see the few and simple modifications which 
have adapted the species to its changed mode of life. 
We have here, too, a case in which the isolation supposed 
to be essential in the production of mew species has been 
effected solely by a change of habits within the same 
limited area, and it is evident that this mode of isolation 
would be equally effective in the case of a continental as 
of an insular species. 

Lizards, snakes, and frogs are tolerably abundant, and 
the proportion of species peculiar to the islands is in the 
order in which they are here named; and this also 


| 


indicates the increasing difficulty of transmission across | 


an ocean barrier. Birds seem to be fairly abundant, 
parrots and pigeons forming the most conspicuous groups, 
while birds of paradise appear to be absent. 
insects decrease in number of species as we go eastward 
from New Guinea, yet two of the grandest of butterflies— 


Although | 


Ornithoptera Urvilleana and O. Victoria—are found in | 


the Solomon Islands, and were among the greatest 
treasures of Mr. Woodford’s collections. The latter 
species was only known by a female specimen obtained 
by Macgillivray, the naturalist to the Hera/d, in 1854, till 
Mr. Woodford again found it in 1886, and discovered also 
the beautiful green and black male. Many fine Papilios 
are also found, among them a splendid blue and black 
species allied to the well-known P. U/dysses of the 
Moluccas. Here, as elsewhere in the tropics, some 
striking cases of mimicry occur, three species of Euplea 
being so closely imitated by three species of Diadema, as 
to be undistinguishable on the wing; and each pair 
appeared to be confined to a separate island. 

The following is an interesting observation on the 
habits of pigeons :— 


“ The small islands on the reefs are much frequented 
by pigeons. They resort to them during the day, but 
mostly towards sunset, when, at some islands that I know 
of, the pigeons may be seen arriving by twos and threes, 
or in flocks of ten or a dozen each, to roost on the 
islands, until each tree is crowded with birds. The only 
reason that I can assign for this habit is, that on these 
small islands the pigeons are freer from the attacks of 
the large monitor lizards that abound on all the large 
islands. I do not consider this at all a satisfactory 
reason, but it is the only one I am able to suggest. 
Certain it is that this habit of the pigeons plays an 
important part in the distribution of seeds from island to 
island. On any of these small islands the large seeds of 
the Canarium nut tree may be found, after being dis- 
gorged by the pigeons, while young trees in different 
stages of growth may often be seen.” 


Mr. Woodford’s explanation of the pigeons’ roosting on 
the small islands appears to be a highly probable one, 
and quite in accordance with other facts relating to 
this tribe of birds. They are exceptionally abundant in 
tropical archipelagoes, and most so in those where, as in 
the Antilles, the Mascarene group, the Moluccas, and the 
Pacific islands, arboreal carnivorous mammals are very 
scarce or altogether wanting. An analogous fact to that 


| kicks it overboard with its foot 


Islands to New Guinea, it is almost unknown in the 
larger islands, especially in the western half of its area 
where mammals abound, but is more especially confined 
to the smaller islets and reefs, where it is comparatively 
free from enemies.! 

Although the natives of the Solomon Islands are well 
supplied with Bryant and May’s wax vestas in metal 
boxes—the only kind of matches that can be kept in the 
damp atmosphere—they still make fire in the native way, 
by friction, on certain ceremonial occasions, or at other 
times when matches are not forthcoming; and their 
method of proceeding is well described by Mr. Woodford. 
It consists in rubbing a hard piece of wood ina groove 
formed on a soft dry piece—-the method used in the 
Moluccas and Australia—and he tells us that, though a 
native will usually produce fire in less than a minute, he 
has himself rubbed till his elbows and shoulders have 
ached without ever producing more than smoke. 

The following extract gives a fair idea of the author’s 
style :— 


“Tt is amusing to see a mere child paddle alongside in 
a crazy trough of a canoe, only just capable of supporting 
its weight. The water splashes into the canoe at every 
stroke of the paddle, and at intervals the small child 
—a novel kind of baler. 
Three or four mouldy-looking yams, ostentatiously dis- 
played, aré rolling about in the water at the bottom of 
the canoe. The unsuspecting stranger takes pity on the 
tender years, and apparent anxiety of the small native 
to trade, and gives him probably four times the proper 
price for his rusty yams. The child eagerly seizes the 
coveted stick of tobacco, and immediately stows it for 
safety through a hole in his ear, where at least it will be 
in no danger of getting wet. He next whisks aside a 
dirty-looking piece of matting that has apparently got 
accidentally jammed in one end of the canoe, and 
displays some more yams, of a slightly better quality 
than the last. For the sake of consistency you cannot 
well offer him less than you did before, and another stick 
of tobacco changes hands, and is transferred to the other 
ear. You think now that he must have finished, as there 
is no place in the canoe to hide anything else, but with a 
dexterous jerk that nearly upsets the canoe he produces 


a single yam that he has been sitting upon. How it 
managed to escape notice before is a puzzle. For this he 


demands a pipe, but is not satisfied with the first or 
second that is shown him. No; he must have a fia/a 
tinon? or have his yam back. The fiala ¢inoni is a pipe 
with a man’s face upon the bowl. But again the young 
trader is particular, it must also have a knob at the 
bottom or he will have none of it.” 

The book is well got up, well illustrated, and very 
pleasantly written. It is full of information as regards 
the natives, the scenery, and the natural history of these 
little-known but very interesting islands, and can therefore 
be confidently recommended to all who care for books 
of travel in little-known countries. 


A. R. W. 
OUR BOOK SHELF. 
Recherches sur les Tremblements de Terre. By Jules 


Girard. (Paris: Ernest Leroux, 1890.) 


THE scientific study of earthquake phenomena has of 


| late years made great progress, and we are glad to 


noted by Mr. Woodford is, that although the beautiful | 


Nicobar pigeon has an enormous range, from the Nicoba,, 


welcome a book which brings together the new matter 


T See ** The 


Malay Archipelago,”’ p. 350. 
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which has hitherto been published only in various Journals 
and Transactions of Societies. The book commences with 
a chapter on ancient traditions, giving a chronological 
table of the more important shocks which have occurred 
since 79 A.D. The second chapter briefly discusses the 
connection between earthquakes and volcanoes, a subject 
of which we have apparently a good deal still to learn. 
Then follow descriptions and illustrations of various 
seismometers and seismographs, including the latest forms 
devised by Profs. Gray and Milne. In this chapter 
there are given several interesting comparisons of earth- 
quake curves automatically recorded by the instruments, 
and curves artificially produced by the application of 
forces of known direction and magnitude. The pro- 
pagation of shocks through land and water, and their 
destructive effects, are also considered, the latter being 
illustrated by sketches of some of the more remarkable 
fractures and displacements which have been observed. 
The last chapter summarises the suggestions which have 
been made as to possible connections between earth- 
quakes and astronomical and meteorological phenomena. 
In conclusion, M. Girard points out the necessity for 
continued systematic observations, and enumerates the 
chief points on which further information is required. 

To those who know little or nothing of the subject, 
M. Girard’s little book will form an admirable intro- 
duction ; and to the initiated it will be a handy book of 
reference to its latest developments. 


La Photographic &% la Lumitre du Magnésitum. By Dr. 
J. M. Eder. Translated by Henry Gauthier-Villars. 
(Paris: Gauthier-Villars and Son, 1890.) 

THIS is a translation of a very interesting little German 

work on the employment of magnesium light for the 

purposes of photography, and will form a useful addition 

to our photographic literature. The author first gives a 

brief account of the earlier stages of the subject, taking us 

back to the time when Bunsen and Roscoe, in the year 

1859, indicated the considerable advantages the light of 

magnesium presented for photo-chemical studies and 

lighting. He then shows how Crookes afterwards 
employe ed the light for photographic purposes. 

Amongst the very first attempts of artificial lighting, the 
wire of magnesium was used. It was burnt in a specially- 
made lamp, and the light thus produced answered fairly 
well for interiors, but was useless for portrait work, being 
too harsh. The next advance was the employment of a 
mixture consisting of the powder of magnesium, chlorate 
of potassium, and a sulphide of antimony ; the light was 
produced by igniting the mixture, which flared up instan- 
taneously. The chief drawback to this method was the 
great precaution that had to be taken during the mixing, 
as the slightest blow caused an explosion. Saltpetre in 
place of potassium was sometimes used so as to lessen 
the chances of explosion. 

The methods described in chapters v. and vi. were 
those which gave the best results. They consisted in 
blowing powdered magnesium through a tube and allow- 
ing this powder to come out at the other extremity into a 
gas or candle flame; the light thus produced was ex- 
tremely actinic, and did not present any danger. The 
lamps of Schirm and Loehr, illustrations of which are 
given in these chapters, were on this principle, and gave 
great satisfaction for portraiture, being worked by 
means of a pneumatic india-rubber ball. Chapter vii. 
treats of the combustion of magnesium in oxygen, and in 
it is described Piffard’s apparatus for the production of 
this light, which was found to be enormously increased 
by the presence of the oxygen. The remaining chapters 
deal with methods of taking groups by this artificial light ; 
and there is a very interesting illustration of the pupil of 
the human eye, photographed in a dark room by means 
of the flash light, the exposure of which was so short that 
the pupil had no time to contract. The book concludes 
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with some hints on the precaution necessary to insure 
successful development of the negatives taken by these 
processes, and with a short appendix by M. Alexandre. 





LETTERS TO THE EDITOR. 


[Zhe Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications.] 


Panmixia. 


But for his statement that I “cannot be sincere,” I should 
not have deemed it necessary again to answer Prof. Lankester ; 
anyone who is read in the literature of Darwinism must already 
have perceived that a further reply on my part is needless. An 
accusation of insincerity, however, ought not to pass unnoticed ; 
and therefore I will ask your more general readers to observe 
the ground on which it has been made. 

In my answer to his original criticism I endeavoured to show 

that Prof. Lankester ‘“‘ fails to distinguish between the cessation 
and the reversal of selection,” or, more particularly, between 
panmixia and the economy of growth; and this is the point 
with regard to which insincerity is charged. Yet this is just 
the point—and the only point—in dispute. I have always 
represented that the cessation of selection is fer se a cause of 
degeneration, whether or not it be associated with the economy 
of growth. Prof. Lankester, on the other hand, represented 
that the cessation of selection is not fev se a cause of degenera- 
tion ; but merely a ‘‘state,” which is precedent to, and contem- 
poraneous with, the economy of growth—the latter being the 
cause, while the former is but a condition to the occurrence of 
this cause. Such, at anyrate, appeared to me the only meaning 
that could be gathered from his paragraph at the top of p. 488 ; 
and it is now over and over again repeated in his last letter. 
For instance :—‘‘ Cessation of selection must be supplemented by 
economy of growth in order to produce the results attributed to 
‘ panmixia.” And inasmuch as economy of growth as a cause 
of degeneration involves the condition of cessation of selection, 
Mr. Darwin 7x recognising the one recognized the other. . 
It is true that Mr. Darwin did not recognize that such unre- 
stricted variation must lead to a diminution in size of the varying 
part without the operation of the principle of ‘economy of growth.’ 
This was no strange oversight : 4e would have been in error had 
he done so. . The term [‘ panmixia’], like its correlative 
‘cessation of selection,’ does zot indicate a principle, but a 
natural condition: it does not involve the inference that a 
dwindling in the size of the organ must result from inter-breed- 
ing; but simply points to a precedent condition” (p. 559: 
italics mine).? 

Where, then, is the insincerity in saying that Prof. Lankester 
does not perceive the distinction between the cessation of selec- 
tion and the economy of growth as two totally different causal 

‘* principles”? Or what remains for me but to repeat, with all 
sincerity, ‘‘ he confounds the ‘idea’ of panmixia with that of the 
economy of growth,” and ‘‘fails to perceive the ‘ essence of the 
idea’ in the all-important Gatington between selection as with- 
drawn and selection as reversed ” 

It is true that at the close of his last letter Prof. Lankester 
admits, ‘‘ when we consider shape and structure, and not merely 
size, it is clear that panmixia without economy of growth would 
lead to a complete loss of that complex adjustment of parts 
which many organs exhibit, and consequently to degeneration 
without loss of bulk.” But how was it possible to surmise from 
his first letter that he had in his mind such reservations as to 
‘*shape ” and ‘‘structure?” Or, indeed, how is it possible to 
reconcile such reservations with the passages above quoted from 
his last letter, to the effect that the cessation of selection is ‘‘ not 
a principle at all,” but merely ‘‘ a condition which alone cannot 
produce any important result ”? Are we to conclude that in 
Prof, Lankester’s opinion neither ‘a complete loss of complex 


it may remark that the term “ cessation of selection ’’ is not the “‘ cor 


relative,” but the synonym of the term * panmixia.” And I may further 
remark that the term “reversal of selection ” is not, as Prof. Lankester 
supposes, the synonym of the term ‘‘economy of growth.” Economy of 
growth, where useless structures are concerned, may determine a reversal of 
selection ; but the reversal of selection may also be determined by many 
other causes and conditions, which are equally potent-or even very much 
more poteat—in this respect. 
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adjustment,” nor any amount of change as to ‘‘ shape,” deserves 
to be regarded as ‘‘ any important result”? 
conclude that when he first wrote upon ‘‘ the state of panmixia,” 
he had not sufficiently considered the subject ; and, in now 
endeavouring to trim, ends by contradicting himself ? 

The only issue being as to whether panmixia is itself a cause, 
or merely the precedent condition to the occurrence of a totally 
different cause, gothing more remains to be said. Asa result 
of his further consideration, Prof. Lankester now admits ‘‘it is 
clear” that, ‘‘ without economy of growth,” panmixia zs a cause 
of degeneration where ‘‘ shape” and ‘‘ structure” are concerned. 
And, when he considers the matter a little more, he will doubt- 
less perceive the contradiction in saying that, where degeneration 
as to ** size” is concerned, ‘‘it is absurd to attribute the result, 
or any proportion of it, to the panmixia or cessation of selection 
alone.” 


“bulk,” just as they do in ‘‘shape” and ‘‘structure”: there- 


NATURE 


Must we not rather | 


Variations round an average mean occur in ‘‘size” or | 
£ 


fore, if on this account panmixia is conceded to be a true cause | 


of degeneration as regards the latter, it must likewise be so as 
regards the former. The fact that in the former case—as I 
showed in 1874—it must always be more or less associated with 
*the economy of growth, is no proof that it then loses its due 
proportion” of causal agency; while, with the now single 
exception of Prof. Lankester, everyone who has since written 
upon this ‘‘ principle” takes the same view as I did—viz. that 
the phenomena of ‘‘ dwindling ” in our own domesticated ani- 
mals furnish as good evidence of the operation of panmixia as 
is furnished by the other forms of degeneration to which he now 


alludes. Therefore, if he really believes it is in this case ‘‘ absurd | 


to attribute the result, or any proportion of it, to the panmixia,” he 
becomes opposed, not only to me, but to Galton, to Weismann, 
to Poulton, and to everybody else who has ever considered the 
subject. In short, it is now a matter of general recognition 
that what he calls my ‘‘ unreal separation between ‘ cessation of 
selection’ and ‘ reversal of selection,’ ” is a separation so funda- 
mentally real, that it is the means—and the only means—of 
abolishing the evidence of Lamarckian factors where this once 
appeared to be most conclusive ; seeing that ‘‘ with highly-fed 
domesticated animals ¢here seems to be no economy of growth, nor 
any tendency to the elimination of superfluous details.” 
April 19. GEORGE J. ROMANES. 


In NATURE of April 3 (p. 511) Mr. Herbert Spencer suggests 
an interesting subject for discussion on the effects of use and 
disuse of organs, asking for an explanation on the theory of 
panmixia of the well-known tendency of domesticated animals to 
droop the ears. Many of the ruminants in a wild state have their 
ears set on horizontally with an inclination to droop; for 
instance, the gnu, sable, antelope, zebu, gaur (Central India), 
Cape buffalo, &c. The American bison has completely drooping 
ears; there is also at the Natural History Museum, South 
Kensington, in Case 57, a specimen of a smooth-haired 
sheep from Turkey in Asia, Ovis artes, which has dependent 
ears, Pathologically, though as yet not physiologically proved, 
the discussion of the transmission of acquired characters possesses 
a deep interest. 

Evolution seems impossible without variation, and until the 
latter can be explained on other grounds than those of the in- 
heritance of accumulated minute changes in character acquired 
through ages of slowly varying climate and conditions of life, 
preserved by natural selection, this transmission would seem a 
reasonable conclusion so long as the characters acquired were 
of service to the inheritor in the struggle for existence. 

Though Weismann disbelieves most of the evidence Darwin 
collected on heredity, and doubts the possibility of the com- 
munication of external influences by the somatic cells to the 
germ cell, he suggests no other hypothesis to account for the 
phenomena of change, beyond the vague expression ‘‘ predis- 
position of the germ-plasm.” R. Hac THomas. 

April 5. 

.,' Darwin, “ Variation, &c.,” ii. p. 289. Seeing the importance of ‘‘the 
idea of panmixia” in this connection, I must still be permitted to regard it 
as “unfortunate” that it was not present to Mr. Darwin’s mind before the 
publication of his last edition of the ‘‘Origin of Species.” But this does 
not mean, as Prof. Lankester “‘ affects to suppose,” that I regard the un- 
fortunate nature of such a circumstance as due to the fact that I happened 
to be the first who perceived it. One can only assign so petty a form of 
‘ badinage ” tothe same argumentative level as ‘ pointing out the over- 
sight ” that in my first letter I ‘* omitted to credit Mr. Darwin with the 
recognition of the economy of growth.” Prof. Lankester has committed 
about as grave an oversight in his own letter, by omitting to credit Mr. 
Darwin with the recognition of natural selection. 
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The ‘‘ Rollers’ of Ascension and St. Helena. 


You probably know that the United States Scientific Expedi- 
tion under Prof. Todd has had occasion to stop here during the 
past two weeks. I have resided during this time continuously 
at the signal station on Cross Hill (altitude 870 feet), studying 
the clouds and winds with many important results. I have had 
an excellent opportunity to observe the ‘‘rollers”’ for which 
Ascension and St. Helena are famous, and I have been able to 
demonstrate convincingly to myself their nature and origin. I 
should be obliged to anyone who will tell me whether my 
following views have perhaps been arrived at by previous 
observers. 

The south-east trade blows with very various intensities over 
different parts of the South Atlantic, and the regions of light 
trade, no trade, fresh and strong trade, vary from day to day, as 
shown by comparing the logs of vessels. A limited region of 
strong south-east trade is a region whence spreads in all directions 
the corresponding strong south-east swell of the ocean surface— 
very distant storm winds or very near regions of high south-east 


| winds produce similar results on the ocean swell: the locality of 


these winds will determine whether any point shall be experienc- 
ing a light or heavy swell. What causes the variations in the 


| south-east trades, and in what direction the regions of strong 


trade move, are questions for further study. My present data 


| would show that these latter regions move against the trade 





winds, z.c. from Ascension towards St. Helena, but there need 
be no uniformity in this respect. 

Now if a south-east swell surrounds such an island as Ascension 
it is not directly felt on the lee side, but the long rectilinear 
swells, that advance faster in deep than in shoal water, are seen 
from my elevated station to assume the new curved shapes that 
result from the retardations on the shoals. So that finally in 
typical cases we have off the lee of the island a series of cross- 
ing and interfering swells producing at one point a quiet spot, at 
the next a double swell and great breakers. 

The rollers are a magnificent example of deflection by shoals, 
and of interference and of composition of waves. Their severity 
at St. Helena and Ascension is apparently due to the proportions 
of the dimensions of the swell to that of the islands, just as in 
the interference phenomena of sound and light everything 
depends on the size of obstacle and length of wave. I havea 
number of measures that will, I hope, enable me in the future 
to give more accurate details, but for the present I can only 
inquire as to the bibliography of the subject. The correct 
explanation of the rollers, and of the swell on the West African 
coast, will undoubtedly lead us to further steps in marine 
meteorology. CLEVELAND ABBE. 

U.S.S. Pensacola, Ascension, April 2. 


Self-Colonization of the Coco-nut Palm. 


WITH reference to Mr. Hemsley’s note on this subject to 
NATURE (p. 537), I regret to have to inform him that the two 
young palms found on Falcon Island were placed there by a 
Tongan chief of Namuka, who, in 1887, had the curiosity to 
visit the newly-born island, and took some coco-nuts with him. 
This information I received from Commander Oldham, who had 
been much interested at finding these sprouting nuts at some 12 
feet above sea-level and well in from the shore of the island, but 


| who found out the unexpected facts in time to save me from 





, reagent is Nessler’s test for ammonia. 





making a speculation somewhat similar to Mr. Hemsley’s. 
W. J. L. WHARTON. 


Nessler’s Ammonia Test as a Micro-chemical 
Reagent for Tannin. 


IN most cases the presence of tannin is immediateiy shown by 
all the ordinary reagents used by the botanist for its discovery. 
This does not happen sometimes, however ; as, for instance, in 
the tannin-cells found in the epidermis on the dorsal side of the 
leaves of some plants. As a good typical example the common 
primrose may be cited. Of all the ordinary tests, including 
iron salts, potassium bichromate, Moll’s test (copper acetate and 
iron acetate), ammonium molybdate, and osmic acid in I per 
cent. solution, the latter alone acts immediately upon the 
tannin in the primrose leaf’s epidermis. It may hence be worth 
while recording the discovery of a second reagent capable of 
acting rapidly and effectively ; and one which is easily made and 
will keep for some time should be especially valuable Such a 
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Nessler’s test is made, as all the world knows, by saturating a 
solution of potassium iodide with mercuric iodide, and adding 
an excess of caustic potash. Ammonia gives with this a reddish 
precipitate ; tannin a brown, and when in considerable quantity 
a deep black one ; but if little tannin be present, the brown may 
tend towards purple. It goes without saying that much experiment 
must be undertaken before one can be sure of the substance 
giving the brown precipitate being really tannin. To be con- 
clusive, such experiment should be carried out in four different 
directions :— 

(1) The reaction ought to be given in all cases when the 
ordinary reagents make their presence immediately felt. 

(2) Cells which will not immediately give the tannin reaction 
with ordinary tests, but which will do so with Nessler’s test, 
must also do so under the former conditions if time be allowed. 

(3) Tissues which will rot yield the reaction with Nessler’s 
test, must not give it with any other reagent even after the lapse 
of some time. 

(4) Solutions of tannin must give a brown precipitate with 
Nessler’s test. 

Under the first of these headings may be mentioned growing 
shoots of the garden rose. On laying a radial longitudinal or a 
tangential section of this in Nessler’s fluid a copious black-brown 
precipitate is obtained, and the same thing occurs with the 
beautiful tannin-sacs of A/usa sapientum. In all other instances 
where tannin has betrayed its presence by the use of ordinary 
reagents, the brown colour has been obtained upon treatment 
with Nessler’s test. 

The primrose leaf may be again cited as an example of the 
time sometimes necessary to show up tannin with the usual 
reagents, of which it must here suffice to particularize ammonium 
molybdate, On laying in the molybdate a small piece of epidermis 
torn off the lower side of the leaf, one first sees a cell here and 
there coloured the characteristic and beautiful yellow given by 
this test: these coloured cells are usually situated among the 
elongated more or less rectangular cells overlying the vascular 
bundles. Re-examination after halfan hour or so shows 
several more of the cells similarly coloured, but it is usually not 
till after a couple of hours that one can safely declare all 
the tannin-containing cells to have been stained. With variations 
in respect of time, and with the sole exception of osmic acid, all 
the other tests act in precisely the same way ; even MOll’s, pre- 
ferred to all others by some of our Continental con/r?res, being 
as unsatisfactory as the rest. But sooner or later its charac- 
teristic colour is imparted to these cells by every reagent, thus 
proving tannin to be present. 

For the negative experiment—the absence of the brown colour 
from tissues treated with Nessler’s fluid, and its absence from the 
same tissues when acted upon by ordinary tannin reagents—re- 
course was again had to epidermis. The experiment succeeded 
in all cases: among these may be cited Fatsta japonica, wall- 
flower, box, Ste//aria media, and Pelargonium zonale. In none 
of these did tannin show up, although twenty-four hours were 
allowed to elapse before the preparations were destroyed. 

Lastly, Nessler’s fluid gives a rich brown precipitate with solu- 
tions of tannin. Moreover, with gallic acid a grey-green one is 
thrown down, thus affording an easy means of distinguishing 
between these bodies. 

For these reasons, therefore, viz. the rapidity, certainty, and 
distinctness of its action ; the ease with which it can be made; 
its permanence when made ; and lastly, the difference in its be- 
haviour towards tannin and towards gallic acid—for these reasons 
I am bold enough to anticipate the time when, to adapt a 
hackneyed expression, Nessler’s fluid will be regarded as a reagent 
which no botanical laboratory should be without. 

SPENCER Moore. 


The Moon in London, 


SOME years ago a weekly paper represented a young rustic 
asking his mother, ‘‘ Be that the same moon they have up to 
Lunnon?” to which question the mother evasively replied, 
**You leave the moon alone and go to bed.” The boy was 
satisfied by retorting, ‘‘I baint a touching on it.” But his 
question is this month brought once more to the front by the 
following passage, which will be found in one of our most im- 
portant monthly magazines. ‘‘ But if,” says the writer, ‘‘ there 
is an abuse of the deductive method of reasoning, there is also 
an abuse of the inductive method. One who refused to believe 
that a new moon would in a month becom? full, and, disre- 
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garding observations accumulated throughout the past, insisted 
on watching the successive phases before he was convinced, 
would be considered inductive in an irrational degree.” We 
cannot, of course, presume to dictate to or for the moon ‘“‘up 
to Lunnon,” but here in the country the new moon becomes ful! 
in half a month, and we have convinced ourselves by watching 
the successive phases that a new moon will in a month become 
a new moon again. Nevertheless we willingly admit that life is 
far too short and too encumbered to allow of any man’s repeat- 
ing more than a small fraction of the accumulated observations 
on which his scientific beliefs are founded. Yet, on the other 
hand, taking things for granted is probably the source of nine- 


| tenths of the errors that fill our minds, while the men of genius 


seem to be just those who know best what and how to observe 

for themselves, and how much to trust in the observations of 

others. T. R. R. STEBBING, 
Tunbridge Wells. 


Foreign Substances attached to Crabs. 


THERE is, of course, no analogy between whiffing for 
mackerel with red flannel, and fishing for cod on the bottom 
with any kind of bait. 

If Actinians are offensive to fish, it is a singular fact that, 
when a cod-line is baited with mussels, herring, sand-eels, and 
anemones (viz. /. crassicornis and A. mesembryanthemum), the 
latter prove by far the most successful baits. 

Impalement on a hook by no means kills an anemone, whos« 
powers of offence are, perhaps, little lessened thereby ; and 
under natural conditions the tentacles are not always expanded. 
Though the full-grown cod does not affect the tidal waters of 
the coast, yet the ‘‘ rock” cod, by no means the youngest of its 
species, ventures close inshore; and the largest cod abound 
amongst the tidal waters of the Bell Rock. 

The cuidze of an anemone seem very efficient weapons against 
a soft-skinned Cephalopod, but they are not necessarily so 
against a tough-skinned fish. ; 

Prof. McIntosh, in the work referred to in a previous letter, 
records /ca/ia and Peachia from the stomach of the cod, and 
Edwardsia (in swarms) from that of the flounder. He also in- 
forms me that he has found Stomphia in the stomach of the cod. 
I may add that the practice of baiting here with anemones is 
much more recent than the work referred to. 

Of all British Ccelenterates, Cyanca is, perhaps, the most 
deadly ; yet many trustworthy observers have found young cod 
sheltering themselves beneath its umbrella—a fact which seems 
to indicate that they hold its stinging powers in some contempt ; 
and Dr. Collingwood, in ‘‘ A Naturalist’s Rambles in the 
China Seas” (p. 150), has recorded the discovery of an immense 
fish-sheltering anemone. Ernest W. L. HOLt. 

St. Andrews Marine Laboratory. 


The Relative Prevalence of North-east and South-west 
Winds. 

IN a note at p. 470 (NATURE, March 20), attention is drawn 
to the statement by Mr. Prince contained in his meteorological 
summary of observations taken at Crowborough, Sussex, in 
1889, concerning the greater prevalence of north-east as com- 
pared with south-west winds which he finds to exist in recent 
years. The writer of the note mentions that this is not borne 
out by the Greenwich observations, but some definite statistics 
as regards Greenwich, and distinct comparison with the Crow- 
borough numbers, may perhaps not be unacceptable to your 
meteorological readers. 

Mr. Prince remarks that in previous years he finds only two 
years in which north-east winds have been in excess of south- 
west. In the first, 1864, the days of north-east wind were 104, 
of south-west wind 89; in the second instance, 1870, the days 
of north-east wind were 107, of south-west wind 88. The 
corresponding Greenwich numbers were, in 1864, 43 and 108 ; 
and in 1870, 65 and 96. 

On the average of the years 1859 to 1883 Mr. Prince gives 
north-east wind on 63 days, south-west wind on 99 days. The 
corresponding Greenwich values are 43 and III respectively. 
For the years 1885 to 1889 he gives the average frequency ol 
different winds as follows, to which I have added the values for 


Greenwich. C. indicates Crowborough, and G. Greenwich. 
N. N.E. E. SEB. S. S.W. W. NW. Calm. 

C. 41 102 21 22. 38 72 50 17 — days. 

G. 49 52 35 23 37 100 40 19 10 = days. 
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He further gives the averages for 47 years, to which I have 

added those for Greenwich for 49 years. 
N. NEE. SE. SS. SW. OW. N.W. Calm. 

C. (47 y-) 33 63 29 27 28 got 59 35 — 

G. (49 y-) 40 45 27 22 35 106 46 22 22 

The Greenwich values are determined from numbers derived 
from the records of the self-registering Osler anemometer of the 
Royal Observatory as given in the annual Greenwich volumes. 
The preponderance of south-west wind over north-east seems to 
have been, throughout, less at Crowborough than at Greenwich. 
But it is only in recent years that the difference has become so 
pronounced, the Crowborough numbers for cach year 1885 to 
1889 being largely in excess for north-east wind, whilst the 
Greenwich numbers are greatly in excess for south-west, as in 
former years. At Greenwich during the first 24 years of the 
49 years series, the average number of days of north-east wind 
was 46, of south-west wind 107; during the last 25 years, of 
north-east wind 44, of south-west wind 106. 

It would be very interesting if a similar comparison could be 
made with some other station in the south of England. 

Greenwich, April 16. WILLIAM ELLISs. 


days. 
days. 


Science at Eton, 


In the J//ustrated London News for March 29 I find an 
account (with illustration) of an astronomical lecture at Eton. 
It appears that the scholars ‘‘ were allowed ”’ to listen the other 
day, in the new lecture-room, to a lecture by Major-General A. 
W. Drayson, R.A., on the second rotation of the earth and its 
effects. 

General Drayson has written some books on this subject which 
possibly no one has answered, for the simple reason that they 
answer themselves ; but it seems now, that he is permitted, 
under the auspices of their teachers, to urge his paradoxes on 
the students of our largest public school. 

Is Eton without any science teacher? or is the so-called 
teacher incapable of preventing absurdities being put forward 
with authority? Are the lecture-rooms of Eton College open to 
“Parallax ” and the circle-squarers ? J. F. TENNANT. 





MODIGLIANI S EXPLORATION OF NIAS 
ISLAND, 


BOUT two years ago, on his return to Florence, I 
gave a brief account of Dr. Elio Modigliani’s 

very successful and interesting exploration of Pulo Nias 
(NATURE, vol. xxxv. p. 342). We have now before us the 
general results of that exploration, embodied in a _ portly 
volume most elegantly got up, rich in maps and illustra- 
tions, and, what is better, full of interesting facts, care- 


fully collated notices, and well pondered and carefully | 


oa deductions ; in short, one of the best books of its 
<ind. 

Judging from what he has done, Dr. Modigliani is 
evidently made of the stuff which produces the best ex- 
plorers. Resolute and perseveriny, moved by what we in 
Italy call 27 fuoco sacro, ever ready to put up with priva- 
tions of all kinds, although accustomed to a very different 
sort of life, a quick and keen observer, he has indeed 
done wonders; and considering that he has not had the 
advantage of any special training in natural science, he 
has shown himself to be a good geographer and ethno- 
logist, and a clever naturalist. 

_ Dr. Modigliani’s choice of the island of Nias as the | 
field of his explorations was a singularly happy one, in 
which he was guided by no less a man than Odoardo 
Beccari. Few indeed of the hundreds of islands of that 
wonderland, the Malayan Archipelago, present such an | 
accumulation of interesting problems as Nias. Lying off | 
the ocean seaboard of Sumatra, and partaking naturally | 
of the characteristic features of its big neighbour, it has | 
a flora and fauna with a remarkable number of special | 


z Elio Modigliani, ‘‘ Un Viaggio a Nias.” Illustrato da 195 incisioni, 
26 tavole tirate a parte e 4 carte geografiche. Pp. xv.-726. (Milano: 
Fratelli Treves, 1890.) | 
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characteristics, whilst its human inhabitants show strange 
affinities with people of other races and of distant lands. 

I shall now endeavour to give a concise account of Dr. 
Modigliani’s exploration of Nias, and of the results he 
obtained, as given in his book. Dr. Modigliani left Italy 
at the end of 1885 ; he paid a rapid visit to India, crossing 
overland from Bombay to Calcutta, v7@ Delhi and Agra, 
and visiting Darjiling ; he touched at Rangoon, and after 
a short stay at Singapore and a lengthened one in Java, 
where at Batavia and Buitenzorg he prepared his local 
equipment, and engaged Javanese hunters and collectors, 
he reached Siboga, Sumatra, early in spring, 1886. Thence 
he started for Gunong Sitoli, the only civilized port of 
Nias, on one of the Dutch Government A7vw7s boats on 
April 14. Dr. Modigliani spent five months on the 
island, which he left in the middle of September. On his 
way back to Italy he completed the tour of Sumatra, 
touching at Kota Rajah and Olelek (Acheen), visited 


| Singapore again, touched at Colombo, and crossed India 


a second time from Madras to Calicut, visiting the 
Todas and some of the hill tribes of Southern India, 
which had a special interest for him in his researches on 
the origin and affinities of the people of Nias. Dr. 
Modigliani brought back with him from Nias extensive 
and important collections—ethnological, zoological, and 
botanical—and whilst these were being studied by 
specialists, he actively set to work arranging and 
sorting his notes and the material for his book. Under- 
taking to deal with all the ethnologica‘’ part himself, he 
visited the more important ethnographical museums 
of Europe, and even the minor ones where he knew that 
specimens from Nias were to be seen. To complete his 
historical and geographical researches regarding Nias, 
Dr. Modigliani paid a lengthy visit to Holland, working 
in the Libraries and Government Archives at the Hague 
and Leyden. I, who have had many opportunities of 
observing and admiring his untiring energy and activity, 
could hardly feel surprised, on reading his book, to find 
it so full of information and so excellently well done. 

Dr. Modigliani has divided his work on Nias into two 
parts. The first contains three chapters, and is entirely 
introductory and historical; the second, in twenty-three 
chapters, with appendices and bibliography, contains the 
narrative of his sojourn in Nias, and his own personal 
observations and studies on men and things in that island. 
I have little to say on the first part of Dr. Modigliani’s 
book except that it embodies the results of much erudition 
and careful and patient collation. From the earliest semi- 
fabulous notices of Al-Neyan, El-binan, Neya, Niha, 
Nia, in ancient Arabic and Persian manuscripts, we are 
brought to European intercourse with Tano Niha, as the 
natives call their island, and thence on through the 
modern vicissitudes of Dutch domination, which to this 
day is little more than nominal, except at Gunong Sitoli 
and in the northern portion of the island, where, however, 
German missionaries appear to have done more to spread 
the influence of civilization than the colonial authorities. 

Part II. occupies by far the greater portion of 
Modigliani’s bulky volume. After telling us how he 
travelled to Nias from Siboga—an adventurous crossing 
with a Malayan crew, a bad boat, and dirty weather— 
Dr. Modigliani devotes a chapter to the geography, 
meteorology, and geology of Nias. The island is hilly, 
but can hardly be called mountainous. A notable feature 
is the frequency of earthquakes, easily explained by the 
proximity of the volcanic chain of Sumatra. Rivers and 
watercourses are numerous, but few are of notable size. 
Geologically, Nias is evidently of recent formation; a 
collection of rock samples brought together by Dr. 
Modigliani might have shed much light on this interesting 
subject, but it was unfortunately lost. Madreporic lime- 
stone and clams (77idacva) were noted on the hill-tops ; 
true lignite has, however, been found in various parts. The 
Dutch colonial authorities deserve much praise for their 
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widely-spread and efficiently organized service of meteoro- 
logical observations ; even in the less important stations 
these are regularly recorded, and this has been the case | 
for a long series of years at Gunong Sitoli. This is at 
present the residence of the Dutch civil and military 
authorities in Nias; the principal magistrate is a Con- 
troleur, who, with the officer in command of the native | 
garrison, the medical officer, and the missionaries and | 
their wives, form the sum-total of the European residents 
at Nias. Gunong Sitoli is mostly peopled with Malays, 
Klings, and Chinamen, the trade of the island being 
chiefly in the hands of the latter. Here, overcoming not 
a few serious difficulties, Modigliani made his prepara- 
tions for visiting the southern parts of Nias, freer from 
external contact, and therefore more interesting; and 
for this purpose, a Malay boat—fencialéang—was char- 
tered. Whilst these preparations were being completed, 
Dr. Modigliani visited a large cave near Hili Sabegno, 
and, besides other interesting animals, collected speci- 
mens of a bat (Emballonura semicaudata) previously 
known only from Polynesia. Meanwhile, his hunters were 
not inactive, and, amongst other interesting specimens, 
four new species of birds, a singular new earthworm, and 
several new insects were collected in the neighbourhood | 
of Sitoli; the birds have been recently described by 
Salvadori as Gracula robusta, Calornis altirostris, Mig- 
lyptes infuscatus, and Syrnium niasense. 

Tobacco is the principal article for barter with the 
wilder inhabitants of Nias, therefore Modigliani provided 
himself with a large stock, mostly Sumatra grown, and 
called sussi ; Javanese tobacco, called gzauz, has a greater 
value. He provided himself, besides, with cotton cloth 
of different colours, and brass wire, also much sought by 
the Nias people. 

At last the Jencial/dng was ready, and Modigliani sailed 
in her to the south end of the island, and anchored in the 
Luaha Vara Bay. His first sight of the Nias Southerners 
was rather forbidding, and seemed to confirm de- 
cidedly the many stories he had heard of their in- 
domitable hostility and ferocity. A large number of 
warriors, armed with lances and rattling their big shields | 
with a peculiar movement of the hand on the forearm, | 
crowded on the beach at his landing, to the no small alarm | 
of his followers. With much pluck and presence of | 
mind, Modigliani overcame the. momentary anxious | 
suspense, and in a few minutes he was on his way to the | 
village of Bawo Lowaldni, surrounded and followed by 
the excited warriors. Here he soon made friends with | 
Fadsi Aro, the chief, the tallest and most crafty of 
Southern Niassers, who appeared with two immense ear- 
rings resting on his right shoulder. A liberal distribution 
of tobacco soon made Modigliani popular all round. 
Bawo Lowalani is a good type of a South Nias village, 
placed on a height and defended by a stout stockade ; the 
incessant wars between village and village render such 
precautions necessary. Our traveller passed several days 
here, having taken up his quarters in the house of Fadsi 
Aro, built as usual on stout piles ; he was thus able to 
gather much information on the ways and manners of the 
Niassers. His Javanese collectors, although much afraid 
of the natives, who were constantly armed and on the 
alert, being then at war with two neighbouring villages, 








did some good work, and some new and rare insects and | 


a new species of bird (Cz¢/ocincla melanura, Salvad.) were 
added to the collections. 

At Bawo Lowalani, Dr. Modigliani received a special 
invitation to visit Hili Dgidno, a village further inland to 
the west. A deputation awaited him outside Bawo 
Lowaldni, not trusting themselves inside; a live fowl 
packed in a singularly neat manner (see Fig. 1) was 
presented to him, and the knife of the chief of Hili 
Dgiono—the latter to be returned. Fadsi Aro did all in 
his power to dissuade Modigliani from going, telling him 
he would certainly be killed, as the Hili Dgidnans were 





a bad lot ; but our traveller decided to keep his promise, 
and the evening of the next day saw him at Hili Dgiono, 
where he met with a most cordial reception, especially 
from the old chief, Sidtiho Ghéo. At this place Modigli- 
ani passed pleasant days, was able to take a fine series of 
photographs, and saw more of the natives and learnt 
more of their customs than anywhere else. The women 
alone, as in most parts of Nias, kept aloof, and would not 
be photographed. Here Modigliani saw palpable proofs 
of the well-known head-hunting propensities of the 
Niassers. The big council house, or osa/é, was adorned 





Fr -. 1.—How a “owl travels. 


with numerous skull trophies, hanging under the low roof. 
Heads are taken not only in war, but on many other 
occasions, for reasons amply given in Modigliani’s book, 
most of which are similar to those which send the Dayaks 
of Borneo on their head-hunting expeditions ; neither age 
nor sex are spared. No youngster in Nias is proclaimed a 
man and a warrior until he has cut off a head; he then 
assumes the prized ca/adiido (Fig. 2),a beautiful collar made 
ot thin circular sections cut out of the double nut of the 
Lodoicea seychellarum (which is often cast by the sea on 
the island), neatly strung on a brass wire with a circular 





Fic. 2.—A calabibo. 


brass disk at the junction. The sections of the nut 
diminish gradually from about an inch in diameter to less 
than half at both ends, where the circular collar is closed 
with the disk ; they are polished so as to present a uni- 
form surface. None of the trophy skulls seen by Dr. 
Modigliani were in any way ornamented, but in his book 
he gives the drawing of a very singular one with artificial 
hair, beard, and ears, communicated by the late Baron 
von Rosenberg, who saw it in a house in Nias; I should 
fancy that it represents a European (Dutchman), for the 
beard hardly grows on a Niasser’s chin in such luxuriance 
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(Fig. 3). When old Sidtho Ghéo heard that Modigliani 
desired skulls (for his anthropological collection), he of 
course concluded that he wanted to get fresh ones as 
trophies, and at once offered to organize an expedition 





Fic. 3.—Ornamented trophy skull. 


with chosen warriors; he would not give away any of | 


those hung under the osa/e. 
At Hili Dgidno, Modigliani was able to add largely to 
his ethnological collections, especially weapons. The 





defensive armour of the Niassers is peculiar. Formerly 
they made singular helmets of rotang and arenga-fibre, 
with beard and mustachios ; now the chiefs are provided 
with curious iron helmets, pot-shaped, ornamented with a 
large plume or palm-leaf cut in a thin iron lamina, usually 
gilt ; they wear, with this, curious iron spur-like mustachios 
passing under the nose and secured to the ear. The 
head-dress of the warrior of “old Japan” was a very 
similar contrivance ; to complete the parallel I will add 
that the ceremonial war-jacket, often a regular cuirass 
in buffalo-leather, pangolin-skin, and scales or twisted 
rope tissue of tough Gwctum fibres, usualiy projects 
widely over each shoulder. It is thus with the war-jacket 
of some of the Dayak tribes, and was thus with the 
ceremonial /ammiscimo of the Nippon samurai, The 
Nias shield, da/ise, is peculiar, and made in a single 
board of tough light wood ; in the northern parts of the 
island a heavier one, called dagve, more akin to Bornean 
and Celeban shields, is used. The characteristic weapons 
of the Niassers are the spear (4/0) and sword (da//détu), 
the latter not unlike the Dayak farang. The iron spear- 
heads are generally small and narrow, simple, or more or 
less provided with barbs ; the wood is from the Nibdng 
palm, and usually ornamented with rings of rotang, brass, 
or wire, and often with tufts of hair from an enemy’s head. 
The sword is still more characteristic. Its sheath is made 
with two halves neatly fitted and bound together with 
plaited rotang ; the big sword (da//dtu sebia, “number 
one”) is, especially in the south of Nias, the favourite 
weapon ; much trouble is taken in ornamenting it, and the 
carved handle is often a remarkable specimen of wood- 
carving. Modigliani was fortunate enough to secure 
a series of these swords with carved handles, giving a 
most interesting instance of modification of a figure, in 
this case a boar’s head, in the opposite directions of a 
simplified and a complicated conventionalism (Fig. 4). 
Moreover, the da//dtu sebta of the Southern Niassers is 





Fic. 4.—Carved sword-handles. 


always provided with a singular appendage, with which 
the owner never parts willingly : it is an amulet and idol- 
bearer in the shape of a spherical basket of twisted 
rotang, with various and heterogeneous contents, such as 


teeth, pieces of stone and bone, &c., always several small | 





idols roughly carved and anthropomorphous. All these 
are tied together and more or less wrapped up in a bit of 
cotton-cloth ; their spherical hoeldr is securely fastened 
to the scabbard. Dr. Modigliani has given some highly 
interesting details on this subject ; the ev, or “ medicine 
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man,” of the Niacsers possesses a special talismanic sword 
with special idols and charms attached to the scabbard. 
Quite a number of old flint-lock muskets have found their 
way to Nias, but are fortunately often rendered useless 
from want of ammunition. The Niassers are able smiths, 
but they receive the iron and brass they use from Chinese 
and Malay traders. 

On his way back, at Bawo Lowalani, Modigliani was 
able to buy from [adsi Aro eleven human skulls. He 
next sailed to Ludha Gtndre Bay, wishing to visit the 
important village of Hili Sendrechedsi, and possibly to 
proceed thence inland. He was well received by the 
chief and notabilities, who, however, promised much and 
did little. Another new bird was obtained here— Zer/sz- 
Phone insularis, Salvad. Meanwhile, the head-man of 
another neighbouring village, Hili Simaetano, sent mes- 
sengers to invite him to go there, promising that he might 
stay and collect as much he liked. The death of a warrior 
at Sendrechedsi gave Modigliani an opportunity of wit- 
nessing the funereal ceremonies of the Niassers, on which 
subject he gives much important information. He was 
not able, however, to confirm Piepers’s assertion (Baz. 
Genoot. v. Kuns. en Wettensch., 1887) regarding the 
horrid and singular custom of putting the body upright 
in a hollow tree, tapping this below, inserting a bamboo 


tube, and forcing a slave to drink the putrid liquid which | 


flowed. The unfortunate man’s head was afterwards cut 
off, and hung to the tree as an offering to him whose body 
was inclosed therein. I may mention that a similar cus- 
tom is attributed to certain Dayak tribes of Borneo by 
Perelaer, and that it recalls the ancient Javanese séfra. 
It appears, however, that human lives are still sacrificed 
at the death of a chief. The author has also brought 
together highly interesting information as to “‘animism,” 
belief in a future state, and ancestor-worship amongst the 
Niassers. 

Although lamed, and suffering from a bad foot, he 
left Luaha Gtindre for Hili Simaeténo on June 1. 
His reception there was, however, the reverse of what 
he expected: the people were not only diffident, but 
evidently hostile, notwithstanding the invitation sent by 
their chief. Amongst the interesting things seen were 
two elaborately carved stone thrones of honour, used 
by the chief on solemn occasions; opposite one, on a 
pole, was a human skull. These two differed widely, the 
smaller one in the centre of the village being a sort of 
arm-chair, the back of which represented the bust of a 
warrior with a crocodile climbing up behind him. These 
singular stone seats of honour recall those found in far-off 
Ecuador. After a couple of days’ stay, the hostility of 
the villagers was so evident that Modigliani decided to 
leave ; and if he was not actually attacked, he owed it not 
only to his firmness and forbearance, but probably to the 
fear caused by his repeating-rifle, and to the villagers 
being short of ammunition. Anyway, he was able to get 
safely back to his fencialang. Wishing, however, to 
penetrate into the interior of the island, he sailed to the 
Nacco Islands off the opposite coast of Nias, where he 
hoped to get guides and information. Mara Ali, chief of 
Nacco, received him well, and after much palavering 
and a liberal distribution of presents, he was able to 


obtain a guide in the person of Sanabahili, brother of the | 


local ev¢, and bearers. His intention was to land on the 
opposite coast of Nias, and penetrate inland to one of 
the higher mountains, known as Matgitia, where he hoped 
to make interesting collections. Having landed, after a 


narrow escape from shipwreck, at Cape Serombi, he | 


proceeded boldly inland. There were no roads, and 
his progress was not easy or pleasant ; moreover, his 
guide was hardly up to the office he had undertaken, 
and conducted him by mistake to the village of Iddno 
Dowu. Thence he marched to Mount Burudssi, before 
reaching which most of his bearers had deserted ; small 
villages were passed, and the sites of bigger ones which 
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had been destroyed during the incessant wars. Halam- 
bava, a strongly fortified village, was next visited; here 
he found a singular and grotesque idol, Adi Fangiru, 
carved in a cocoa-palm trunk on the occasion of an epi- 
demic which had decimated the village. Crossing next 
the nearly unknown district of Iraono-Una, peopled by 


| ferocious head-hunters, he continued on to Hili Lowa- 
| lini; here he came to the conclusion that Mount Mat- 


gitia had been purposely missed, or more probably was 
sadly out of place even in the best maps of Nias, and 
decided to return to the north. Travelling on by Hili 
Horo, he came again to Hili Simaetdno, where he was 
well received this time, and able to buy some skulls. At 
the Luaha Gundre he was rejoined by his Jencéa/ang—not 
until after long waiting, anxious moments, and the risk 
of starvation, having finished his provisions—and sailed 
back to Gunong Sitoli. This voyage across the south- 
west end of Nias was an adventurous one, but hardly 
equal in results to the trouble it had cost. 

After his return to Sitoli, Modigliani decided to spend 
what time he had left to remain in Nias in some favour- 
able locality in the north, where, amongst quieter people, 
he might better complete his observations and collec- 
tions. He selected the village Ombaldta, or rather the 
neighbouring hill called Hili Zabobo; here he passed 
pleasant days and was able to do much. Amongst the 
interesting species collected I may mention: P/eropus 
nicobaricus, Chiropodomys gliroides, a rare and singular 
rodent lately collected by Fea in Burma; J/acropygia 
modiglianit, Salvad.,and Carpophaga consobrina Salvad., 
new pigeons; a rare and beautiful lizard, Gonyocephalus 


grandis, and the hitherto unknown APhaniotis acuti- 


rostris, Modigl. ; and several new species of Coleoptera 
and ants. It is worth notice that in more than 4000 
specimens of Lepidoptera collected by Dr. Modigliani no 
novelties were found, but he secured some fine specimens 
of the rare and peculiar Hebomoia vossi, Maitl. Dr. 
Modigliani purposes publishing complete lists of the 
animals of Nias ; meanwhile he has given in an appendix 
lists of the species he collected, having determined some him- 
self, whilst others have been studied by several specialists. 
He obtained 15 species of mammals, 62 of birds, 39 of 
reptiles, 8 of batrachians, 71 of fishes, and lists of over 
400 species of insects have already been published. The 
bulk of these zoological collections are in the Civic 
Museum of Genoa. Modigliani was not able to do as 
much in botany as he wished, but he was able to gratify 
Beccari with some choice specimens of his favourite 
Myrmecodia and Hydnophytum, those strange epiphytal 
ant-harbouring plants first noticed by Jack at Nias. 

The last chapters of Dr. Modigliani’s book are entirely 
devoted to the ethnology of Nias, and great and important 
is the amount of information which he has gathered 
on this interesting subject. I will merely mention one 
or two of the principal items. Discussing the origin 
and affinities of the Niassers, he finds them not only 
different from the ordinary Malay, but partaking of the 
characters of the Mongoloids (in a restricted sense) and 
even of the Arianoid races ; and at the same time he notes 
physical differences between the natives of Northern and 
Southern Nias. I confess that I cannot quite follow our 
author in this: the Niassers most evidently belong to the 
great Malayan family, and perhaps resemble some of the 
Dayak tribes more than any others. The ancient and con- 
stant contact with Chinese may have slightly »ongolized 
them, always in the more restricted sense of that term 
(some of Modigliani’s photographs recalled to my mind 
portraits of Kwei-yings of North Formosa shown to me 
years ago by my lamented friend Robert Swinhoe). But 
I fail to see traces of Arianoid features in any of 
the Niassers photographed by Dr. Modigliani. At the 
same time, I can quite understand how he found points 
of resemblance between them and natives of Southern 
India, who evidently have Malayan blood in their veins. 
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Modigliani mentions seeing in South-West Nias natives 
with Arianoid Semitic features and curly or wavy hair, but 
he himself suspects in such cases the influence of Arabo- 
Malay immigrants from Acheen. 

Amongst the many peculiarities of the inhabitants of 
Nias, is the custom of the women going about with a 
long slender stick called so; it is of Nibong palm wood, 
has a heavy leaden knob, and is more or less ornamented 
with rings of Jead and brass; it is found only in the pos- 
session of women. Great is the variety of ornaments worn 
by the Niassers, male and female. They often denote dis- 
tinctions of rank and sex. Ear-rings and bracelets are espe- 
cially varied ; singularly beautiful are the bracelets (Fig. 5) 
carved and polished by a long and tedious process out of 
a solid block taken from the stony shell of the giant clam 
(Tridacna), more elegant in shape than the equally 
notable armiets of the same material made by the in- 





= SS 


Fic. 5.—Bracelets cut in Tridacna shell. 


habitants of the Solomon Islands. The Niassers also 
carve big solid ear-drops out of the 77¢dacna shell. Their 
principal articles of dress are still made with the beaten 
and manipulated inner bark of a Ficus or Arctocarpus, a 
kind of fapfa or masi, called by them samo saléwo. 

Dr. Modigliani did not find or hear of stone or shell 
implements in Nias ; possibly the first men who peopled 
that island were already provided with iron tools. Yet 
one of the commonest amongst these, the axe, /é/o, has a 
singularly archaic form: the iron blade, very similar to 
the earlier forms of copper and bronze implements of the 
kind, is let into a slot in a short club-shaped wooden 
handle (Fig. 6). A yet more singular fact is that the ito 
of the Niassers is a typical axe, and quite distinct from 
the adze used right across Malesia from the Nicobar 
Islands to New Guinea, being, instead, remarkably like 
the iron axe of some of the wilder tribes of Central Africa. 











Fic. 6.—Iron axe of Nias 


I may mention here that the rich and important anthro- 
pological and ethnological collections made at Nias by 
Dr. Modigliani have mostly been presented by him to 
the Nativnal Anthropological and Ethnological Museum 
in Florence. 

Dr. Modigliani has collected quite a host of interesting 
facts relating to the myths and superstitions of the 
natives of Nias, which all appear to centre in a well- 
developed form of “ancestor worship.” The ancestors 
more or less remote are spirits good and evil, and as 
mediators between them and the living are numerous 
adi, or idols (Fig. 7). Amongst the numerous spirits 
more or less divine venerated by the Niassers is San- 


garofa, the sea-god, and Modigliani justly calls attention 


to the strange similarity in name and attributes to 
Tanga-roa, the sea-god of the Maories and other Poly- 
nesians. 





The principal good spirit is Lowa/éni ; the bad | 
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ones are classified in two grades as Béchu and Béla, 
these being, however, generic terms. The adz or idols, 
whose Nias name, by the way, is singularly like the 
equivalent Polynesian term afuva, are very numerous ; 
those which represent dead relations or immediate an- 
cestors are called generically Adi zatia. They appear to 
have great affinities with similar carved wooden anthro- 
pomorphic figures common throughout Papuasia and 
Melanesia, and known as farwars in Western New 
Guinea. 





Fic. 7.—Images of ancestors 


In one of the last chapters of his book, Modigliani 
gives an account of the spoken language of the Niassers, 
which has many peculiarities ; adding an alphabetically 
arranged collection of words with their Italian equivalents. 

But my task, which has been to endeavour to give an 
idea of the work done by Dr. Modigliani, must now come 
toan end. His book, containing a very complete mono- 
graphic study of one of the most interesting islands of the 
Indian Archipelago and its inhabitants, is, and will long 
remain, one of the standard works on that beautiful 
region Malesia. HENRY H. GIGLIOLI. 


NOTES. 


THE next general meeting of the Institution of Mechanical 
Engineers will be held on Thursday evening, May 1, and 
Friday evening, May 2, at 25 Great George Street, West- 
minster. The chair will be taken at half-past seven on each 
evening by the President, Mr. Joseph Tomlinson. On Thursday 
evening the President will deliver his inaugural address, after 
which the following paper will be read and discussed, and the 
discussion will be continued on Friday evening :—Research 
Committee on Marine-Engine Trials: Report upon Trials of 
three Steamers, /wsi Yama, Colchester, Tartar, by Prof. 
Alexander B. W. Kennedy, F.R.S., Chairman. The anni- 
versary dinner will take place on Wednesday evening, April 30. 

THE first annual meeting of the Museums’ Association will be 
held in Liverpool on June 17, 18, and 19. The business of the 
meeting will consist of (1) the reading of papers on the manage- 
ment, arrangement, and working of Maseums ; (2) the discus- 
sion of the objects set forth by the meeting of June 20, 1889, 
with special reference to the following points: the means of 
interchange of duplicates and surplus specimens ; schemes for a 
general supply of labels, illustrations, &c. ; the indexing of the 
general contents of Museums ; concerted action for obtaining 
Government publications, and also specimens on loan or other- 
wise; and the issue of a journal devoted to the discussion of 
practical topics. At this meeting the scheme for the constitution 
of the Association will be submitted. All engaged or interested 
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in Museum work are cordially invited to join the Association, 
The conditions of membership are as follows :—Each Museum 
contributing not less than one guinea a year becomes a member 
of the Association, and can send three representatives to the 
meetings. Individuals interested in scientific work are admitted 
as Associates on payment of tos. 6¢. annually. The following 
are the officers of the Association :—President: Rev. H. H. 
Higgins ; General Secretaries: H. M. Platnauer, Museum, 
York, T. J. Moore, Museum, Liverpool; Local Secretaries : 


R. Paden, Museum, Liverpool, H. A. Tobias, Museum, | 
| the length—that was, given that an individual had a certain 


Liverpool. 
THE next conversazione of the Royal Microscopical Society 


will be held on Wednesday, the 3oth inst., at eight o’clock. 


HERR O. JESSE sends us from Steglitz, near Berlin, some very 
beautifu¥ photographs of luminous night clouds. The photographs 
of each pair were taken simultaneously at Nanen and Steglitz. 


Steglitz lies 8 kilometres south-west, Nanen 38 kilometres west- | 


north-west, of the Berlin Observatory. Herr Jesse would add 


opportunity of undertaking it, he would photograph the 
spectrum. 


La Nature (April 12, p. 303) notes the following curious and 
interesting phenomena :—Two railways, one the Sceaux line and 
the other the Ceinture, pass within a comparatively short distance 
of the Montsouris Observatory, Paris, the former line being about 
80 metres distant, and the latter but some 60 metres. During the 
passage of trains on the Ceinture line, which is nearest to the 
Observatory, the bifilar magnet is found to be disturbed, and 
its oscillations are registered photographically ; indeed the move- 
ments are so regular that the curve clearly indicates the exact 
time of each train passing the Observatory. This phenomenon is 
due to the fact that as the line crosses the direction of the 
magnetic meridian the wheel-tires of the carriages become 
magnetized by induction, and so produce, in consequence of the 
laws of magnetism, a déviation of the bifilar magnet. The 
trains on the Sceaux line give rise to a phenomenon not less 
curious. Whenever the engine-driver blows off steam, the electro- 
meter is partly discharged, the electrical potential of the air falling 
to about one-half of its original value. © These disturbances are 
brought forward by the Director of the Paris Observatory in 
order to oppose the scheme which is now proposed of extending 
the railway from Sceaux to la Place de Medicis. 


On Tuesday evening, M. Jacques Bertillon (head of the 
Municipal Bureau of Statistics in Paris) delivered a lecture 
before the Anthropological Institute of Great Britain and Ire- 
land, on the method now practised in France of identifying 
criminals by comparing their measures with those of convicted 
persons in the prison registers. Mr. Bertillon, who spoke in 
French, said that the system which he had come there to ex- 
plain had for its object the recognition of a person 10, 15, 20, 
or even 100 years after he had been measured, for by that 
method it was possible to recognize a person after death, if 
access could be had to his skeleton. Photography was now 
used only as an aid to identification established by other means. 
The basis of the anthropometic system was to obtain measure- 
ments of those bony parts of the body which underwent little 
or no change after maturity, and could be measured with ex- 
treme accuracy to within so small a figure as to be practically exact. 
These parts were the head, the foot, the middle finger, and the 
extended forearm from the elbow. To clearly illustrate the 
system, let them suppose 90,000 photographs of men to have 
been collected. These would be divided into three groups of 
30,000, according to the height of the men. There would be 
short men, men of medium height, and tall men. That these 
three classes might be approximately equal, it was evident that 











the limits of the class of men of medium height must be re- 
stricted more than those of the other two classes. Each of 
these primary divisions should again be divided on the same 
principle, without taking any further notice of the height, into 
three classes, according to the length of the head of each in- 
dividual. The three classes of short, medium, and long 
heads would each again be subdivided into three, accord- 
ing to the width of the heads, and would contain narrow, 
medium, and wide heads. Experience had proved that with 
most people the breadth of the head varied independently of 


length of head, it by no means followed that the breadth of his 
head could be determined a friort. The length of the middle 
finger gave a fourth and still more precise indication by which 
to divide again each one of the packets of photographs; and 
these might be divided again according to the length of the 
foot, the length of the arms outstretched at right angles to the 
body, and also according to the colour of the eyes. Thus by 
these anthropometrical coefficients they would be able to divide 


greatly to the value of his work if, the next time he has an | their collection of 90,000 photographs into very small groups 


of about 15 each, which they could easily and rapidly examine. 
M. Bertillon then proceeded to give a practical demonstration 
of the way in which the measurements were taken. He laid 
stress on the importance of the hand and the ear as marks of 
cognition. The hand, because it was the organ in most con- 
stant use in almost every calling and in many trades and pro- 
fessions, became modified according to the particular character 
of the work which it had to do. The ear was the precise 
opposite to this. It changed very slightly, if at all, except 
perhaps in the case of prize-fighters, who developed a pecu- 
liarity of the ear which it was easy to recognize. The ear, 
therefore, was an important organ to measure, inasmuch as the 
results were not likely to be nullified by a change in its con- 
formation. 

THE following telegram was sent through Reuter’s agency 


| from New York on April 21 :—‘‘ Despatches from Mexico state 


that observations show that the height of the active volcano of 


| Popocatepetl has decreased by 3000 feet since the last measure- 


ment was taken.” 


IN the new quarterly statement of the Palestine Exploration 
Fund, the Committee announce that they have obtained a firman 
granting permission to excavate at Khiirbet ’Ajlan, the Eglon of 
Joshua, It is understood that all objects, except duplicates, 
found in the course of the excavations shall be forwarded to the 
Museum at Constantinople, but that the Committee’s agents 
shall have the right of making squeezes, sketches, models, photo- 
graphs, and copies of all such objects. The Committee have 
been so fortunate as to secure the services of Mr. Flinders 
Petrie, who is now in Syria making arrangements to start the 
excavations. 

THE death of Dr. Gottlob Friederich H. Kiichenmeister is 
announced. He was a great authority on Entozoa. 


In the official outline of the principal arrangements at 
the Crystal Palace for the summer of 1890, reference is 
made to the International Exhibition of Mining and Metal- 
lurgy which is to be held there from July 2 to September 
30. The subjects embraced within the scope of the Exhi- 
bition comprise machinery in motion and at rest; gold, 
silver, diamond, iron stone, and iron ore mining ; manufacture 
of iron and steel; lead mining and manufacture ; tin mining 
and smelting ; copper and coal mining ; the petroleum and salt 
industries ; mining for precious stones, &c. There is every 
reason to expect, through the co-operation of colonial and foreign 
Governments, many valuable exhibits from abroad. 


THE Engineer and Engineering of last week publish long 
illustrated accounts of the recent disaster to the City of Paris. 
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This accident is without a parallel in the history of steam navi- 
gation ; the circumstances were so remarkable that many con- 
flicting explanations of the cause have been suggested. The 
ship is propelled by twin screws, and the engines are placed side 
by side in separate compartments. When she was off the coast 
of Ireland, at half-past five on the evening of the 25th ult., the 
low-pressure cylinder, with the whole of its gear, of the star- 
board engine, went to pieces, and fell to the bottom of the 
engine- room in a confused mass, the déris of the top 
cylinder cover being apparently at the bottom of the wreck. 
The smashing of the condenser allowed an enormous rush of 
water to flood the starboard engine-room, and the longitudinal 
bulkhead between the engines, being also damaged, allowed the 
port engine-room to become flooded, and of course stopped that 
engine from working. Our contemporaries say that, in the 
opinion of experts in Liverpool, the accident did not originate 
in the engine, but in the tail shaft, as follows: the brass liner 
on the tail shaft burst; then the lignum-vitze strips were torn 
out, bringing metal to metal. This, naturally, would allow the 
steel shaft to grind itself and the bracket away, and the shaft 
dropped. Then the continual bending of the shait resulted in its 
fracture. 
screw, raced, with the result shown in the engravings. The 
Engineer at present neither accepts nor rejects this theory of 
the cause of the disaster. 


THE Manchester Field Naturalists’ Society opened the 
summer excursion session on the 19th inst., by a visit to the well- 
known herbaceous garden of Mr. Wm. Brockbank, Withington, 
near Manchester. The grounds, of about six acres in extent, 
are laid out in woodland, shrubbery, rockeries, and fernery, with 
a patch of wilderness, and are entirely devoted to the growth of 
the native flowers, and the horticulturists’ modifications, so far 
as they will thrive. The special feature, at the time of the 
visit, was the display of daffodils, over a hundred varieties being 
included in the gardens, several of them locally raised. Mr. 
Brockbank explained that the double variety of the daffodil is 
not obtained by the absorption of the essential organs, as gener- 
ally supposed ; the pistils and stamens remain, and specimens 
were shown, in vigorous health, obtained from their seeds. 


It has been suggested that the epidemic of influenza was in 
the last resort due to floods in China. The fertile land in the 
valley of the Yellow River, it has been said, was covered with a 
deposit of alluvial mud, and in this mud countless numbers of 
organic spores were developed from the refuse of a dense popula- 
tion. These germs were carried by merchandise to Russia, 
whence they spread to Europe generally. Dealing with this 
theory, the Shanghai Mercury points out (1) that there has been 
no epidemic of influenza in China, (2) ‘There is no valley what- 
ever of the Yellow River, the peculiarity of that stream being 


that it flows on the surface of the ground, which actually slopes | 
down on both sides from the river bed, so that in case of a | 


breach of either embankment the river is free to flow to the sea 
almost anywhere between Tientsin in the north, and Shanghaj 
inthe south. (3) The plain of the Yellow River is by no means 
fertile, and is rapidly deteriorating. (4) So far from the deposit 
left after a breach being alluvial mud, it is unmitigated sand, and 
for years refuses to grow any crops whatever ; and it is only after 
an exposure of some fifteen or twenty years that the phosphates 
which enter sparingly into its composition begin to break up, 
and the land is restored to cultivation. (5) There are no exports 
of any sort from the plain of the lower Yellow River. Almost 
the only product exported to Europe from districts anywhere 
near the river is straw braid, which is shipped not to Russia but 
to England and the United States ; and this not from the plain, 
but from the highlands of Shantung, far removed from any 
communication with the river. 





The engines, being relieved of the resistance of the | 








THE Ballarat School of Mines, in the University of Mel- 
bourne, presented its annual report at a meeting of governors 
and subscribers on Monday, January 20. The general efficiency 
and usefulness of the school have been greatly promoted by ex- 
tensive additions to the buildings and plant, and the numerous 
improvements effected in connection with the mining and 
metallurgical departments. That the institution now affords 
a superior training in scientific and mining subjects is shown 
by the attendance of a more advanced class of students, and by 
the better results obtained at the examinations. It attracts to 
its classes students from all the neighbouring colonies, including 
Queensland, New South Wales, South Australia, and Tas- 
mania, as well as from distant places within Victoria. The 
total number of enrolments in the various classes held during 


| the year was 982, and of individual pupils who attended the 


elementary science lectures delivered in the State schools, 723. 
The mean average number of students in attendance at the 
school classes for the whole year was 526, whilst during the 
same period 286 lectures on elementary chemistry were de- 
livered in nine of the State schools in the city and town, with an 
average attendance of 53 at each lecture. 


Mr. A. J. CAMIBELL has returned to Melbourne after a three 
months’ trip in Western Australia. The Victorian Naturalist 
says he has been very successful in his observations and col- 
lections. He obtained about 80 different species of eggs, 13 of 
which it will be necessary to describe as new. The number of 
eggs obtained altogether was about 400. About 100 skins 
of birds were collected, though Mr. Campbell made no special 
effort to secure them. With regard to geographical range of 
birds he was particularly successful in his observations. No less 
than 17 species will be recorded as new for Western Australia. 
Possibly one or two may be deemed new varieties, while others 
will be restored, having been omitted from a lately issued tabular 
list. Baron von Mueller has examined the plants, and finds that 
two ferns, Asplenium marinum and A. trichomanes (both 
British species, by the way) are recorded for the first time from 
the western colony. Of 30 lichens collected, the Rev. F. R. M. 
Wilson has identified 20 as new for the same colony. Specimens 
of characteristic lizards and frogs (e.g. Heleioporus albo-punctatus) 
were secured. About three dozen photographs turned out fairly 
well, those of the remarkable flights of sea-birds being of great 
interest. Mr. Campbell considers that he brought nearly 1000 
natural history specimens back to Melbourne. 


IN the latest of his series of instances—printed in the American 
Jaturalist—of the effect of musical sounds upon animals, Mr. R, 
E. C. Stearns mentions the case of a canary ‘‘ who is particularly 


| fond of music.” This interesting bird belongs to the Rev. Mr. 


James, who writes as follows :—‘‘ Immediately I begin to play 
upon the flute she chirps about as if enjoying the music. If I 
open the cage-door and leave her, she will come as near to me 
as possible, but not attempt to fly to the music ; but if I put her 
upon my desk, and lay the flute down, she will perch upon the 
end, and allow me to raise the instrument and play. I often 
take her into the church and play there upon the organ, and she 
will perch upon my fingers, notwithstanding the inconvenience 
of the motion of the hands, and chirp in evident delight at the 
sweet sounds.” 


Last week Prof. Stricker submitted to the International 
Medical Congress at Vienna a new electrical lantern which will, 
it is expected, be of great service to lecturers and medical 
students. According to the Vienna correspondent of the Zimes, 
Prof, Stricker, by an ingenious combination of lenses, contrives 
to project the magnified images of objects on a white screen in 
their natural colours, so that, for instance, a small pimple on a 
patient can be shown in its real appearance to an audience of 


many hundred students. 
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AT the seventh Congress of the American Ornithologists’ 
Union, Dr. R, W. Shufeldt read a report on progress in avian 
anatomy for the years 1888-89. Towards the end of this report, 
which has now been reprinted separately, Dr. Shufeldt said he 
had greatly felt the need of a good hand-book to the muscles of 
birds. In looking about him, he soon found that there was no 
such manual in the English language ; at least, there was not the 
kind of work that the thorough dissector required. To meet 
this want he undertook the preparation of a volume devoted to 
the subject. A thoroughly cosmopolitan form, or rather a form 
well representing a cosmopolitan group of birds, the raven, was 
selected. He carefully dissected out on many specimens every 
muscle of this type, and figured them in a careful series of 
drawings. These he stipplemented by a series of drawings of 
the skeleton of the same form, and on the bones indicated the 
origin and insertion of all the muscles. Full descriptions were 
written out, and the groups of muscles classified ; and finally 
some comparative work was added. Both the drawings of the 
muscular system, as well as the skeleton, were life-size, which 
made the parts very clear and convenient for use. ‘‘To my 
surprise,” says Dr, Shufeldt, ‘‘when it was all completed, the 
manuscripts for a small volume were on my hands.” The work is 
now in the press, and will be published shortly by Messrs. 
Macmillan and Co. 

Two volumes of the Zxternationales Archiv fiir Ethnographie 
have now been completed. With the current number, just 
issued, the third volume begins. In a prefatory note, the editor, 
Dr. Schmeltz, refers with satisfaction to the help he has received 
from eminent contributors ; and he is able to promise that the 
periodical shall be not less instructive and interesting in the 
future than it has been in the past. 
there are several valuable papers. 


In the present number 
One of them, by Dr. Franz 
Boas, deals with the use of masks and head-ornaments on the 
north-west coast of America. 
tributes the first of a series of ‘‘ studies 


Herr Strebel, of Hamburg, con- 
” on a peculiar kind 
of stone implements found in Mexico and Central America. 
Hitherto it has been generally supposed that these implements 
were put on the necks of human victims destined for sacrifice. 
The author undertakes to show that this view is mistaken, 


THE Journal of the Anthropological Institute (vol. xix. No. 3) 
contains an elaborate and most interesting paper, by Prof. A. C. 
Haddon, on the ethnography of the western tribe of Torres 
Strait. 
who writes on the natural colour of the skin in certain Oriental 
and Macdonald, 


The other contributors to this number are Dr. Beddoe, 


races ; the Rev. James who has a paper 
on the manners, customs, superstitions, and religions of South 


\frican tribes. 

THE Photographic Quarterly, of which three numbers have been 
published, meets a need which must often have been felt by 
those who specially devote themselves to photography. It in- 
cludes among its contributors many eminent students, and deals 
freely with all important questions in which photographers are 
interested. The third number opens with an article on photo- 
graphy of the sky at night, by Captain W. de W. Abney. 
Among the other contents are papers on the limits and possi- 
bilities of art photography, by George Davison; photogravure 
and heliogravure, by P. G. Hamerton ; the optical Jantern as an 
aid in teaching, by C. H. Bothamley ; and a phase of naturalistic 
focussing, by H. Dennis Taylor. 

A COMPLETE index of the papers printed in the Proceedings 
It will 
be of great service to all who have occasion to refer to the series, 
which now includes twenty volumes. 


of the London Mathematical Society has been issued. 


A CATALOGUE of the books in the library of the Indian | 


Museum has been issued by the trustees. 
by Mr. R. Leonard Chapman, 


It has been compiled 
The number of separate works 








in the library is about 3500, and every facility is given to students 
consulting them. In a prefatory note Mr. J. Wood-Mason, 
superintendent of the Indian Museum, says that most of the 
books are on zoology and kindred subjects, and he has no doubt 
that “‘the gradual spread of scientific education in India will 
largely extend the field of usefulness of the Museum library in 
the future.” 
CH, 
CH,/ ‘CH, 
A NEW acid, , the first member of a series 
CH, »HC, 
CH 
| 
COOH 
possessing the generic formula CnHyn..0O, derived from the 
CH, 
CH,“ SCH, 
saturated hexa-hydride of benzene, , the so-called 
C Ha, CH: 
CH, 
naphthene and its homologues of the generic formula Cnl1,n, 
has been isolated by Dr. Ossian Aschan, of the University of 
Helsingfors, from the natural oil of Baku (Berichte, 1890, No. 
6, p. 867). The acid may be considered as a saturated hexa- 
hydride of benzoic acid ; it is a very stable liquid substance of 
strongly acid properties, readily decomposing calcium chloricle 
with evolution of hydrochloric acid and formation of a calcium 
salt. The raw mixture of acids obtained by treating the oil 
with alkali, and subsequent decomposition of the sodium salts 
by dilute sulphuric acid, was first distilled and the lower boiling 
portion specially examined. Upon partially saturating this 
fraction with caustic soda solution, and again decomposing with 
sulphuric acid, a colourless oil separated. In order to separate 
the various acids contained in this oil, they were converted into 
methyl esters by the action of methyl alcohol and_ strong 
sulphuric acid. These esters were then submitted to fractional 
distillation, when a large quantity of an ester boiling constantly 
at 165°°5-167 °5 C. was eventually isolated, possessing the com- 
position CgH,,.COOCHs. 
of the new acid, the first member of the series, of which other 
higher members have previously been obtained by Markovnikoff 
and others. The methyl ester is a highly refractive colourless 


| oil of pleasant fruit-like odour. By saponification with alcoholic 





potash, crystals of the potassium salt of the acid itself were ob- 
tained. On acidification of the aqueous solution of these 
crystals, the free acid separates as an oil, which after rectification 
boils constantly at 215°-217°. It is a colourless thick liquid 
of unpleasant and very persistent odour, and does not solidify at 
— 10°. Its strength as an acid has already been alluded to as 
evidenced by the turning out of hydrochloric acid from chlorides 
of the alkaline earths ; moreover, the calcium and barium salts 
are not decomposed by carbonic acid. Strong sulphuric acid 
readily dissolves it, with decomposition upon heating. Its specific 
gravity at 18°*4 is 095025. This acid is isomeric with the metiiyl 
pentamethylenic acid synthesized by Messrs. W. H. Perkin, 
Jun., and Colman, the latter boiling a little higher,at 219°-219"°5, 
and possessing a higher specific gravity, 1°02054 at 15°. ‘The 
potassium salt C;H,,COOK is a soft soap-like substance, which 
may sometimes be obtained in distinct crystals. It is readily 
soluble in water and alcohol and is strongly hygroscopic. The 
sodium salt much resembles its potassium analogue, and may be 
obtained crystallized in flat prisms from alcohol. It likewis 
deliquesces very rapidly in the air. The calcium salt dissolves 
readily in alcohol, but is more difficultly soluble in water. If an 
aqueous solution is allowed to evaporate over oil of vitriol, the 
salt, (C;H,,COO),Ca + ,H.O, is obtained in long needles. Ifa 
solution saturated at the ordinary temperature is heated to boil- 
ing, it becomes turbid and viscous drops begin to separate ; these 
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This was, in fact, the methyl ester, 
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again dissolve on cooling. This behaviour is very character | 
istic of the acid, the barium salt showing the phenomenon || 
also in a striking manner. It is due to the different amounts of 
water of crystallization in the salts separating at different tem- | 
peratures. The chloride of the acid radical, the amide, and the | 
anilide of the acid have also been prepared, and found to resemble | 
the corresponding derivatives of the fatty acids. 


THE additions to the Zoological Society’s Gardens during the 
past week include two Indranee Owls (Syrnium indranee) from 
Ceylon, presented by Mr. A. R. Lewis ; two Lataste’s Frogs 
Rana latast?) from Italy, presented by Mr. G. A. Boulenger, 
F.Z.S.; a Common Moorhen (Gadlinula chloropus), British, 
two Moorish Toads (Bufo mauritanica) from North Africa, 
presented by Mr. Cuthbert Johnson; an Indian White Crane 
(Gras leucogeranos), two Black-gorgeted Jay Thrushes (Garru/ax 
pectoralis), an Indian Muntjac (Cervulus muntjac &) from 
India, deposited ; a Pacific Fruit Pigeon*(Carfophaga pacifica) 
from the Solomon Islands, four Madagascar Weaver Birds 
Foudia madagascariensis, 2 6 2 9) from Madagascar, six 
Common Cormorants (Phalacrocorax carbo), European, two 
\delaide Parrakeets (Platycercus adelaidw) from South Australia, 
purchased ; a Puma (Fe/7s concolor), born in the Gardens. 


OUR ASTRONOMICAL COLUMN. 
OBJECTS FOR THE SPECTROSCOPE. 
Sidereal Time at Greenwich at 10 p.m. on April 
12h. 11m. 30s. 


Name. Mag. Colour. R A. 1890. Decl. 


Yellowish-red. 
Yellow. 
White. 

Red. 


B.D. + 192694 «. 
Strong red-yellow. 


S Ursa, Majoris _ 





Remarks. 

(1, 2, 3) Although the constellation Virgo is so exceptionally 
rich in nebulz, comparatively few of them have been submitted 
to spectroscopic examination. Smyth remarks that ‘‘ the situa- 
tion of the extraordinary conglomerate of nebulze and com- 
pressed spherical clusters which crowd the Virgin’s left wing 
and shoulder is pretty well pointed out to the practised naked 
eye by ¢, 5, y, 7, and 8 Virginis, forming a semicircle to the 
east, whilst, due north of the last-mentioned star, 8 Leonis 
marks the north-west boundary.” As it is not possible to give 
anything like a complete list, three of the brighter ones which 
have not yet been spectroscopically observed have been selected. 
No, 1 is the remarkable spiral nebula of 99 M Virginis, and is 
thus described in the General Catalogue :—‘‘ A very remark- 
able object ; bright ; large ; round; gradually brighter in the 
middle ; three-branched spiral.”” No. 2 is 87 M Virginis, and 
is described as ‘‘ Very bright; very large; round; much 
brighter in the middle.” No. 3 is described as ‘‘ Very bright ; 
considerably large ; pretty much elongated in a direction about 
63° ; very suddenly much brighter in the middle to a nucleus.” 
It is a remarkable fact that all the nebulz in Virgo, which have 
so far been examined, exhibit so-called ‘‘ continuous ” spectra. 
D’Arrest observed the nebulz G.C. 2930 (84 M Virginis), 2961 | 
(86 M), 3021 (49°M), and Lieutenant Herschel observed G.C. | 
3021, 3132, 3227, 3229, and 3397. Some of these may be | 
re-examined for bright maxima in the continuous spectra. 

(4) The spectrum of this (Group II.) star is thus described by 
Dunér :—‘‘ The bands 2-8 are well marked by strong lines 
which terminate them on the violet sides. But, with the excep- 
tion of 2 and 3, they are rather narrow, and the spectrum ap- 
proaches to the type of Aldebaran.” The star is obviously at a 
transition stage between Groups II. and III., and a special | 
detailed study of the lines and bands should be made. | 


| and controlled by these forces. 


(5, 6) The spectra of these two stars have been observed by 
Vogel, who states that the first has a spectrum of the solar 
type, whilst the second is one of Group I1V. The usual further 
observations are required in each case. 

(7). Notwithstanding the smail magnitude of this star, it has, 
according to Vogel, a magnificent spectrum of Group VI. The 
star is not included in Dunér’s Catalogue, and Vogel gives no 
particulars.as to the number and character of the bands present. 
Further detailed observations are obviously .required. The 
intensity of the carbon band near A564, as compared with the 
other bands, should be particularly noted. 

(8) This variable will reach a maximum about April 27. Its 
period is about 225 days, and it varies from 7°2~8°2 at maximum 
to 10°2-12°8 at minimum. According to Dunér, the spectrum 
is one of Group II., but very fully developed. As no details of 
the spectrum are given, it seems probable that the observation 
was made near minimum, and the present maximum may afford 
an opportunity of securing further observations. As in similai 
variables, bright lines may also be looked fer. 

A. FOWLER. 

MATHEMATICAL STUDY OF THE SOLAR Corona,—The 
Smithsonian Institution, Washington, has published a paper by 
Prof. Frank H. Bigelow in which the solar corona is discussed 
by spherical harmonics. The subject is treated by this theory 
on the supposition that the phenomenon seen is similar to that 
of free eleectricity, the rays being lines of force and the coronal 
matter being discharged from the body of the sun, or arranged 
In order to give the solution 
a general foundation the important parts of the theory of har- 
monics specially relating to the case are recapitulated, and the 


| corresponding geometrical solution given in a notation adapted 
| to the sun. 


An analysis of the lines of force demonstrates the 
applicability of the formulz of statical electricity to the coronal 
structure, hence some repulsive force must exist on the surface 
of the sun which acts upon the corona according to the laws of 


| electric potential. It is shown how the concentration of potential 


at each pole throws vertical lines of force at the polar region, 
which gradually bend each side, and finally close on the equator at 
a certain distance from the centre. Similarly other lines are traced 
which leave the sphere at various angles to the vertical axis and 
have diminished potentials ; these therefore close on the equator 
at a less distance from the centre than the high potential vertical 


| lines thrown out at the polar region. 


Applying these electrical principles to the solar corona, the 
author thinks that the straight polar rays of high tension carry 
the lightest substances, such as hydrogen, meteoritic matter, 
débris of comets and other coronal material away from the sun, 


| and they soon become invisible by dispersion. The strong quadri- 
| lateral rays which form the appendages conspicuously seen at 


periods of great soiar activity are produced by four lines of 
force having potential 09, 0°8, 0°7, and 0°6, of the potential at 
each pole, and the explanation of the long equatorial wings, with 
absence of well-marked quadrilaterals, seen at periods of mini- 
mum, is that they are due to the closing of the lines of force 
about the equator. The theory is tested by applying it to two 
photographs taken by Messrs. Barnard and Pickering on January I, 
1889, and Prof. Langley submits it to astronomers and physicists 
as a possible clue to the explanation of the corona and as sug- 
gesting the direction to be taken in future observations and 
Investigations. 


SOLAR OBSERVATIONS.—The following is the v¢sam of solar 
observations made at Rome, by Prof. Tacchini, during the first 
three months of this year :— 

Spots and Facule. 
Number 
of spot- 


groups 
per day. 


No. of Relative magnitude 
days of 
obser- of 


vation. spots 


Relative frequency 


of days of of 
without spots. 
spots 
0°55 
0°99 
oO 


0°60 
0°04 
0°30 


20 1°40 
0°13 


iu 
AO 


wn 


Prominences. 
Mean 
number 


Mean 
extension. 


1°7 
0'9 
I'l 


No. of days 
of 
observation. 
12 1‘92 
16 1°69 
14 2°21 
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ASTRONOMICAL SOCIETY OF FRANCE.—The following officers 
have been elected for the session 1890-91 :—President, M. 
H. Faye, Member of the Institute. Vice-Presidents: MM. 
Bouquet de la Grye, Member of the Institute ; Camille Flam- 
marion, Laussedat, and Trouvelot, of Meudon Observatory. 
Secretaries : MM. Ph. Gérigny, Armelin, and Bertaux. 

The Society meets at the Hotel des Sociétés Savants, 28 Rue 
Serpente, Paris, and there is an Observatory and a Library open 
to the members. 


D’ARREST’s ComMeET.—The following ephemeris for the 
search for this periodic comet on its return this year is given 
by M. G,. Leveau in Astr. Nach., No. 2959 :— 


Ephemeris for Paris Mean Time. 


1890. ' R.A. N.P.D. 890. BA. N.P.D 
1. m. . m o ‘ 
April 26 ... 16 47°4 ... 84 30! June 1... 16 3171 ... 73 3 
30... 16 47°3 ... 83 39 Sa OO... eB 
May 4... 16 468 ... 82 48 4... 16 26%... FP 
8... 16 45'°9 ... 81 58 13 86 20°79 ... 97 27 
12 16 44°5 ... 81 10 17 a6 87°3 ... 27 2B 
16... 16 42°6 ... 80 24 21 16 14°2 ... 77 49 
20... 16 40°2 ... 79 4I 2 16 11°4 ... 78 14 
i... rs ..c 9 2 16 9'0... 78 48 
2! 16 34°4 .. 78 30 


INFLUENZA AND WEATHER, WITH SPECIAL 
REFERENCE 70 THE RECENT EPIDEMIC.' 
ie this inquiry the authors deal only with deaths recorded by 

the Registrar-General as due to, or caused by, influenza in 
London between the years 1845-90. The statistics for London 
are selected because there is there a vast population in a small 
area, all subject to the same climatic conditions, and because 
there is als» there a weekly record of deaths and their causes 
for a long period, which they discussed with some fulness of detail 
some years ago. 

After making allowance for certain errors to which such an 
inquiry is liable, arising chiefly from the methods of registration, 
it is found that the figures recorded disclose certain phenomena 
with such emphasis that the lessons taught by the phenomena 
stand altogether unaffected. Thus, as regards the distribution of 
deaths over the year, during the 45 years, the results show a 
strongly marked winter maximum and an equally marked 
summer minimum ; along with which there is also a small 
secondary maximum in the second half of March and first half 
of April. Thus, broadly considered, the distribution of deaths 
from influenza is inversely as the temperature, being at the 
maximum during the winter months when temperature is lowest, 
and at the minimum in the summer months when temperature is 
highest. Hence the curve showing the distribution of deaths 
from influenza is closely congruent with the curve for diseases of 
the respiratory organs, with the addition of a slight rise in spring, 
thus suggesting a connection between influenza and diseases of 
the brain and the nervous system. 

During the last 45 years, 4690 deaths are registered as having 
occurred from influenza, or 104 per annum. ‘There is no year 
in which there has not been some deaths recorded as due to 
influenza; but during the 12 years ending with 1889, the 
registered deaths have been decidedly fewer than during the 
preceding 33 years, the mean number for these 12 years being 
only 64, falling in some of the years as low as 3. There have 
been five periods during these years in which the figares point 
to the prevalence of an epidemic of influenza, the exact periods 
of which, with the number of deaths registered as due to in- 
fluenza, are these :— 


Deaths. 

December 1847 to April 1848 1631 
March to May 1851 es as 258 
January to March 1855 ‘a 130 
November 1857 to January 1858 123 
January to March 1890 iv 545 
Total 2687 


Thus the five epidemics yielded 2687 of the 4690 deaths 
registered, or about 57 per cent. From a discussion of the 


' Abstract of a Paper, by Sir Arthur Mitchell and Dr. Buchan, read at the 
half-yearly meeting of the Scottish Meteorological Society, March 31, 1890. 





details of each epidemic and the weather which prevailed duri: g 
each of them, it was shown that in each case the rise to the 
maximum was strikingly rapid after the cisease was recognized 
as existing. It was further concluded that the epidemics of 
influenza in this country were not, though they occurred durirg 
the winter, connected with exceptionally cold weather, especially 
at their commencement, but on the contrary rather with ex- 
ceptionally warm weather, which manifested itself generally 
both before and during the epidemic. In no case that has 
occurred was any exceptionally cold weather intercalated in the 
period of the epidemic, accompanied with an increase of deaths 
from influenza, or even with an arresting of the downward 
course of the curve of mortality, if the cold occurred at the time 
the epidemic was on the wane. This fact presents influenza 
under widely different relations to temperature as compared with 
all diseases of the respiratory organs. 

During the first four weeks of 1890, when the mortality from 
influenza was at the maximum, the total mortality from all causes 
was 2258 above the average of these weeks, and of this number 
influenza only accounted for 303, thus leaving 1955 deaths due 
to other causes ; and it is here to be noted that during the time 
there were no weather conditions, such as excessively low 
temperature or dense persistent fogs, which could account for 
this very large increase of the death-rate. It thus became a 
point of interest to ascertain what the diseases were which had 
an exceptionally high mortality during the period, and on the 
other hand whether there had been any diseases with a mortality 
for the time much under the average. 

The statistics from the various diseases were minutely ex- 
amined, from which it was shown that those which yielded an 
exceptionally high death-rate during the influenza epidemic were 
diseases of the respiratory organs, phthisis, diseases of the 
circulatory system, rheumatism, and diseases of the nervous 
system. These diseases, particularly those of the respiratory 
organs, produced a very large excess above their averages, in 
spite of the fact that on the whole temperature had been par- 
ticularly high, and dense fogs absent, which, being contrary to 
all rule, plainly indicated that during the period something of 
an exceptional character had been operating to increase the 
deaths from diseases of the respiratory organs. The strong 
manifestation of nervous symptoms in the severe headaches and 
prostration which attended the attacks of influenza, make the 
increase of deaths from diseases of the nervous system and of 
phthisis deeply interesting, as suggestive of a relation to the 
secondary spring maximum. So, also, the increased number 
of deaths from rheumatism is interesting in connection with 
the muscular pains which were so constant a symptom of 
influenza. 

The diseases which yielded a mortality under the average 
during the prevalence of the epidemic were diarrhoea and 
dysentery, liver disease, measles, scarlet fever, typhoid fever, 
and erysipelas, It is, however, necessary to remark that the 
figures refer only to London, and that in other places where 
epidemics of measles and scarlet fever prevailed at the time 
these epidemics might show a mortality above the average. 

On the question of age, the point of interest centred in the 
fact that the death-rate of all persons above the age of 20 
rose considerably above the average during the four or five 
weeks immediately preceding the commencement of the regis- 
tration of deaths due to the epidemic. Thus, though deaths 
from influenza were not registered in November and December, 
there appeared to have been something then present, apart from 
weather, which increased the mortality of all persons above the 
age of 20 much above.the mean. At ages under 20 years, 
the death-rate rose above the mean only in the first three weeks 
of the year. 

From a list of twenty-three recorded epidemics of influenza 
since the year 1510, it appeared that spring epidemics were more 
frequent and better marked than they would be if the figures for 
the past forty-five years were accepted as revealing the whole 
truth ; and it also appeared that the epidemic of influenza has 
occurred in early summer and continued to the end of July. 
Facts, however, are too scanty to show whether the increased 
mortality during this early summer epidemic extended to the 
classes of diseases which have their annual maximum mortality in 
early summer, in a manner similar to the greatly increased 
mortality from diseases of the respiratory organs or of the 
nervous system according as the epidemic falls during the winter 
or the spring months. 

In conclusion it was remarked that in discussions regarding 
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the spread of the germs of diseases from one country to another 
by the intervention of winds, it had been perhaps universally 
assumed that it is‘only the winds blowing over or near the surface 
of the earth which were concerned in the dissemination of these 
germs. Generally it has been concluded that, if the surface 
winds do not account for the successive appearances of the 
epidemic at different points, the germs have not been transported 
by the winds. This, however, is only a mode of looking at 
the subject which ignores the recent developments of meteoro- 
logy and its teachings regarding atmospheric circulation through 
cyclones and anticyclones. As is now virtually proved, the winds 
ina cyclone are drawn inwards towards its centre, and thence 
ascend in a vast aérial column to the upper regions of the atmo- 
sphere, whence again they flow as an upper current towards any 
anticyclone or anticyclones that may be in the surrounding region. 
Thereafter they slowly descend down the centre of the anti- 
cyclone to the earth’s surface, over which they are carried in 
every direction. ‘Thus, forexample, from a cyclone in Russia, a 
yast column of air rises from the surface, carrying with it particles 
of dust, germs, and other light impurities. These are then 
conveyed by the upper current to the anticyclone that may zt the 
time overspread Western Europe, and thereafter descend to the 
surface, and are then distributed over Western and Central 
Europe by winds from all points of the compass. Owing to the 
rapidity of these aérial movements, two or at most three days are 
amply sufficient for this distribution. 


MATHEMATICAL TEACHING AT THE 
SORBONNE, 1809-1889. 
HE following brief sketch of the illustrious Professors who 
have during the last eighty years occupied the mathe- 
matical chairs at the Sorbonne is founded upon an interest- 
ing address by the veteran mathematician, M. Ch. Hermite.? 
The occupants, in 1809, of the respective chairs, weresLacroix 
(Differential and Integral Calculus), Poisson (Mechanics), Biot 
(Astronomy), Francceur (the Higher Algebra), and Hachette 
(Descriptive Geometry). Each, in his respective department, 
has left traces of his power which are still in evidence. ‘* Nous 
évoquons le souvenir de ces hommes éminents qui ont honore 
la Faculté des Sciences 4 son origine ; nous voulons rendre 
lhommage qui est dt 4 leur mémoire, et dans cette circonstance 
rappeler leurs titres 4 la reconnaissance du pays.” M. Hermite 
then proceeds to analyze in turn the work of the above Pro- 
fessors. 


(1) Of Lacroix, he says: ‘‘ La constante preoccupation de | é 
| et sont presents a toutes les memoires, ‘ 


Yauteur a été d’établir entre tant de théories qu’il expose, sur 
des matiéres si diverses, une succession naturelle, un enchaine- 
ment qui en facilite l'étude et contiibue a l’intelligence générale 
de l’analyse.”” He was well followed by Lefebure de Fourcy. 

(2) Francoeur occupied his chair down to 1847; he was the 
author of a long list of works. ‘* La concision que s’est imposée 
auteur pour réunir tant de maticres dans un court espace ne 
porte jamais atteinte a la clarté.” A sketch of the ‘* Urano- 
graphie ” is furnished by M. Tisserand. 

(3) Biot was also a long occupant of his chair, ‘‘ dont il est 
rest¢ titulaire jusqu’en 1846.”. M. Wolf furnishes ,a note (pp. 
36-40) which gives a full account of the ‘‘ Traité Elémentaire 
d’Astronomie physique.” ‘‘ Biot était un érudit et un écrivain,” 
in M. Hermite’s judgment. 

(4) Poisson is a Colossus :—‘‘ I] figure parmi eux a cété de 
Laplace, de Lagrange, et de Fourier. C’est surtout de ]’auteur 
de la ‘ Mécanique Celeste’ qu’il se rapproche par la nature de 
ses travaux, son génie analytique, sa puissance pour mettre en 
ceuvre toutes les ressources du calcul. Lagrange, a qui l’on doit 
la ‘Mécanique Analytique,’ et de grandes découvertes dans la 
théorie du son et la mécanique céleste, avait consacré une part 
importante de ses efforts aux mathématiques abstraites ; aprés 
avoir fondé le calcul des variations, il a laissé la trace de son 
genie dans l’algébre et la théorie des nombres. Pour Laplace et 
Poisson, l’analyse pure n'est point le but, mais l’instrument ; les 
applications aux phénoménes physiques sont leur objet essentiel, 
et Fourier, en annoncant a l’Académie des Sciences les travaux 
de Jacobi, a exprimé le sentiment qui dominait 4 son époque, 
dans ces termes que nous reproduisons : ‘Les questions de la 


.." “Discours prononcé devant le Président de la République, le 5 Aotit, & 
l inaugirat.on de la nouvelle Sorbonne, par M. Ch. Hermite, Professeur a 
la Facul é€ des Sciences, Membre de l'Institut,” Budletin des Sciences 
siaihématiques, January 1890 (pp. €-36). (Paris : Gauthier-Villars.) 


NATURE 





597 





philosophie naturelle qui ont pour but l’étude mathématique de 


tous les grands phénoménes sont aussi un digne et principal 
objet des méditations des géoméetres. On doit désirer que les 
personnes les plus propres a perfectionner la science du calcul 
dirigent leur travaux vers ces hautes applications, si nécessaires 
aux progrés de l’intelligence humaine.’ Mais, en ayant un autre 
but, Poisson et Fourier contribuent au développement de 1|’ana- 
lyse, qu’ils enrichissent de méthodes, de résultats nouveaux, de 
notions fondamentelles. Nous allons essayer de montrer |’im- 
portance des découvertes de Poisson dans la domaine de la 
physique mathématique, en jétant un coup d’ceil rapide sur 
quelques-uns de ses mémoires.” 

(5) Poisson was succeeded by Sturm, whose reputation is 
founded upon his well-known theorem in the theory of equa- 
tions. M. Hermite alludes to Prof. Sylvester’s discovery in 
this branch. 

(6) In 1838, a Chair of Mécanique Physique et Expeéri- 
mentale was founded, of which the first occupant was the illus- 
trious Poncelet. Commencing with an account of the ‘ Traité 
des Propriétés Projectives des Figures,” the writer goes on to 
describe the other contributions of this eminent mathematician, 
who was succeeded (7) in 1851 by Delaunay. Here, again, 
M. Tisserand comes to the help of his colleague with an account 
of Delaunay’s astronomical work. 

(8) A short and highly appreciative account follows of Le 
Verrier. ‘‘ Ila été donné a l’illustre auteur de ne point laisser 
son ceuvre inachevée ; Le Verrier a corrigé sur son lit de mort 


| les derniéres feuilles de la théorie de Neptune, léguant 4 I’as- 


tronomie un monument impérissable qui sera l’honneur de son 
nom ct de la science de notre pays.” 

(9) The various works of Lamé come next under review. 
‘*Lamé est un des plus beaux génies mathématiques de notre 
temps. Des découvertes capitales qui ont ouvert de nouvelles 
voies dans la théorie de la chaleur, la théorie de l’élasticiteé, 
l’analyse générale, le placent au nombre des grands géomeétres 
dont la trace reste 4 jamais dans la science.’ 

(10) Liouville ; (11) Serret; and (12) Duhamel are rapidly 
examined, the notice of this last being contributed by M. 
Bertrand. 

(13) ‘* Chasles est ’'une des plus grandes illustrations de la 
Faculté ; ses découvertes en zéométrie, les ouvrages qu'il a 


| publiés sur cette science l’ont placé au premier rang parmi les 


savants de l’Europe, et rendu son nom a jamais celebre. De 
grandes et belles découvertes en mécanique se sont ajoutées a 
son ceuvre principale, ainsi que des recherches d’érudition sur les 


| mathématiques et l’astronomie des Indiens et des Arabes ; nous 





indiquerons succinctement ces travaux qui ont jeté tant d’éclat, 
: The notice closes with 
the following touching sentence: ‘‘il nous reste a dire que ses 
amis et tous ceux qui ont connu notre cher et vénéré collegue 
gardent l’inaltérable souvenir de la bonté qui, chez le grand 
géomeétre, était la compagne du génie.” 

(14) Cauchy is also treated at some length. ‘‘ La vie du 
grand géométre, remplie par des découvertes immortelles qui 
sont ’honneur de la science francaise, l’a été aussi par les 
ceuvres de la charité chrétienne et une inépuisable bien- 
faisance.” 

(15), (16), and (17). In a few words are summed up the principal 
results obtained by other colleagues: ‘‘ Nos collegues Puiseux, 
Briot, et Bouquet, morts il y a peu d’années, et dont nous gardons 
si affectueusement le souvenir, se sont inspirés de son génie, et ont 
consacré des travaux de premier ordre 4 poursuivre dans le 
domaine de l’analyse les conséquences de ses découvertes.”’ 

The speaker had a grand theme, and perhaps does not exalt 
too highly the very distinguished mathematicians who have pre- 
ceded, or been associated with, him in his labours at the Sorbonne. 
One can pardon an occasional high-flown expression of his 
admiration for them and for their achievements : to ourselves 
the perusal of his discourse has furnished much pleasure, and 
we trust there will be as distinguished a roll of Professors to be 
celebrated when the work of the new Sorbonne has to be 
narrated by M. Hermite’s successor. We conclude with the 
closing words of the address :-— 

“Nous venons d’évoquer le souvenir de nos prédécesseurs, 
nous avons voulu rendre hommage a leur mémoire, rappeler leurs 
travaux, leurs découvertes, les grands exemples qu’ils nous ont 
laissés. Notre mission est de continuer leur ceuvre, et d’ajouter 
& leur glorieux héritage ; ce devoir nous est rendu plus sacré par 
le don magnifique que nous tenons du pays, par sa généreuse 
assistance pour notre enseignement et nos travaux. Tous, maitres 
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de conférences et professeurs, nous y consacrerons notre dévoue- 
ment, nos efforts : nous avons la confiance que, pour l’honneur 
de la Science et de la France, nous saurons fidélement le 
remplir.” 





SCIENTIFIC SERIALS. 


The American Journal of Science, April 1890.—On the 
ceolian sandstones of Fernando de Noronha, by John C. Bran- 
ner. These sandstones lie upon the eastern or south-eastern 
sides of the island, at an elevation of 70 feet on Ilha do Meio, 90 
feet on Sao José, and about 100 feet on the Ilha Rapta, and at 
the base of Atalaia Grande. The author has closely investigated 
the formation, and finds that the material was originally de- 
posited in the form of sand-dunes blown up by winds from 
the south or south-east. Analyses of several specimens of the 
rock are given:—A mountain study of the spectrum of aqueous 
vapour, by Charles S. Cook. The author has devised a means 
of producing an artificial line whose intensity can be varied at 
will alongside the line whose intensity is required. The varia- 
tions in the blackness of the artificial line are effected by the use 
of a micrometer screw, the readings of which constitute an 
arbitrary value of intensities. It is found, (1) that the spectro- 
scope studies vapour height primarily, and humidity only 
secondarily ; (2) during stormy weather vapour ascends to alti- 
tudes greater than is usually supposed ; (3) the great absorption 
of storm clouds is due to their great thickness, or to extensive 
strata of damp air associated with them, more than to any 
peculiar behaviour as clouds.—On the occurrence of basalt dykes 
in the Upper Palzeozoic series in Central Appalachian Virginia, 
by Nelson H. Darton ; with notes on the petrography, by J. 
S. Diller.—Additional notes on the tryolite from Utah, by W. 
F. Hillebrand and E. S, Dana, The composition and crystal- 
line form of this mineral are considered. —W. S. Bayley, on the 
origin of the soda-granite and quartz-keratophyre of Pigeon 
Point, Minnesota. These rocks have been previously described 
by the author (Amer. Fourn., January 1889). In the present 
note the reasons are pointed out which lead to the conclusion 
that the red rock is of contact origin, and produced by the action 
of the gabbro upon the slate and quartzites.—Frank Waldo, in 
recent contributions to dynamical meteorology, gives a general 
idea of the nature of each of fourteen papers on meteorology ; 
most of the papers being by German physicists. The attitude of 
the writers towards meteorology is also indicated by reference to 
other work done in the same direction.—Two methods for the 
direct determination of chlorine in mixtures of alkaline chlorides 
and iodides, by F. A. Gooch and F. W. Mar.—On the occurrence 
of polycrase, or of an allied species, in both North and South 
Carolina, by W. E. Hidden and J. R. Mackintosh. The 
analyses, so far as they go, show that a mineral previously 
noticed (Amer. Fourn., November 1888) is very closely allied to, 
if not identical with, the polycrase from Hitteroe, Norway, 
analyzed by Rammelsberg.—Origin of some topographic features 
of Central Texas, by Ralph S. Tarr.—On the formation of 
silver silicate, by J. Dawson Hawkins. A simple method for 
the preparation of this compound is described. The reaction 
made use of is Na,SiO, + 2AgNO, = Ag,SiO, + 2NaNO. 


SOCIETIES AND ACADEMIES 
LONDON. 


Royal Society, April 17.—‘‘ Preliminary Note on Sup- 
plementary Magnetic Surveys of Special Districts in the British 
Isles.” By A. W. Riicker, M.A., F.R.S., and T. E. Thorpe, 
Ph. D., B.Sc. (Vict.), F.R.S. 

During the summer of 1889 we carried out additional mag- 
netic surveys of the Western Isles and the West Coast of Scot- 
land, and of a tract of country in Yorkshire and Lincolnshire. 

Both districts were selected with special objects in view. We 
had found that powerful horizontal disturbing forces acted west- 
wards from the Sound of Islay, from Iona, and from Tiree, and 
we had deduced a similar direction for the disturbing force at 
Glenmorven from Mr. Welsh’s survey of Scotland in 1857-58. 
The whole district presents peculiar difficulties, partly from the 
fact that local disturbance is likely to mask the effects of the 
regional forces, partly because the normal values of the elements 








must be especially uncertain at stations on the edge of the area 
of our survey. 

If, then, the general westward tendency of the horizontal 
disturbing forces was due to some source of error, stations in the 
extreme south of the Hebrides would in all probability be simi- 
larly affected. If the directions of the forces were due to a 
physical cause, such as a centre of attraction out at sea to the 
west of Tiree, then the disturbing forces in the Southern 
Hebrides would almost certainly be directed southwards 
towards it. 

The observations made last summer prove (1) that the direc- 
tion of the disturbing horizontal force at Bernera, which is the 
southernmost island of the Hebridean group, is due south ; and 
(2) that, as this point is approached from the north, the down- 
ward vertical disturbing attraction on the north pole of the 
needle regularly increases, which exactly agrees with the sup- 
position that « centre of attraction is being approached. 

There is, therefore, now no doubt that there is a centre of 
attraction on the north pole of the needle to the south of the 
Hebrides and to the west of Tiree. 

(2) In one of the maps communicated to the Society last year 
we drew two lines, bounding a district about 150 miles long 
and 40 miles broad, in Yorkshire and Lincolnshire, and gave 
reasons for the belief that a ridge line or locus of attraction lay 
between them. 

This conclusion has now been tested by means of thirty-five 
additional stations, with the following results :— 

(1) At all stations (with one exception) on or near the two 
lines, the horizontal disturbing forces tend towards the centre 
of the district they bound. 

(2) The downward vertical disturbing forces are greater in 
the centre of the district than at its boundaries. In particular, 
there are two well-marked regions of very high vertical force. 

(3) The greatest vertical force disturbances occur at Market 
Weighton, where the older sedimentary rocks are known to 
approach the surface, and at Harrogate, which is on the apex of 
an anticlinal. 

(4) The central ridge line runs from the Wash parallel to the 
line of the Wolds to Brigg. Thence it appears to turn west, 
and reaches Market Weighton vié¢ Butterwick and Howden. 
One or two additional stations are, however, required to deter- 
mine whether this bend is real, or whether the line runs direct 
from Brigg to Market Weighton. From the latter town it 
passes to the limestone district of Yorkshire and traverses its 
centre. It has not yet been traced west of the line of the Mid- 
land Railway between Settle and Hawes, but there is ground for 
believing that it continues to the Lake District. 

Although, therefore, one or two points of detail remain for 
further investigation, the existence of a line of attraction 150 
miles long is proved beyond the possibility of doubt, and for 
about 9o miles its position is known to within 5 miles. 

There are, then, even in those parts of England where the 
superficial strata are not magnetic, regions of high vertical force 
comparable in size with small counties, and ridge lines or loci of 
attraction as long and almost as clearly defined as the rivers. 
Their course is closely connected with the geology of the 
districts through which they run. 


Royal Meterological Society, April 16.—Mr. Baldwin 
Latham, President, in the chair.—The following papers were 
read :—The cold period at the beginning of March 1890, by Mr. 
C. Harding. At the commencement of the month a rather 
heavy fall of snow was experienced in many parts of England, 
and very cold weather set in over the midland, eastern, and 
southern districts, the temperature on the 3rd and 4th falling 
to a lower point than at any time in the previous winter. ‘The 
lowest authentic thermometer readings, in approved screens, 
were 5° at Beddington, 6° at Kenley in Surrey and Hillington 
in Norfolk, 7° at Chelmsford and Beckenham, 8° at Addiscombe, 
9° at Reigate and Brockham, and 10° in many parts of Kent and 
Surrey. At Greenwich Observatory the thermometer registered 
13°, which has only once been equalled in March during the last 
100 years, the same reading having occurred on March 14, 1845. 
During the last half-century the temperature in March has only 
previously fallen below 20° in three years, whilst during the 
whole winter so low a temperature has only occurred in eight 
years.—Note on the whirlwind which occurred at Fulford, near 
York, March 8, 1890, by Mr. J. E. Clark. A sharp and heavy 
thunderstorm occurred at York about 2.30 p.m. At thesame time, 
or shortly afterwards, a whirlwind passed a little to the south of 
the city, from Bishopthorpe to Heslington, a distance of about 
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4 miles, its width varying from 3 or 4 to 250 yards, The author 
made a careful survey of the track of the whirlwind, and de- 
scribed the damage done by it to trees, buildings, &c.—On the 
possibility of forecasting the weather by means of monthly 
averages, by Mr. A. E, Watson. The author is of opinion that 
the average values of meteorological phenomena are constant 
quantities, and that any variation from them is sure to be met by 
a compensating variation in the opposite direction. 


Zoological Society, April 15.—Mr. G. A. Boulenger, in 
the chair.—Mr. A. Smith-Woodward, read a paper on some new 
fishes from the English Wealden and Purbeck Beds, referable to 
the genera Oligopleurus, Strobilodus, and Mesodon. Detailed 
descriptions of several fossils of these genera, now in the British 
Museum, were given. Oldigofleurus was stated to be represented 
bya single species in the Wealden of the Isle of Wight, occurring 
also in the Purbeck of Dorsetshire ; and the latter formation had 
yielded at least one species both of Strobilodus and Mesodon. 
Previous researches had already indicated a close connection 
between the fish-fauna of the English Purbeck Beds and that of 
the Upper Jurassic Lithographic Stones of France, Bavaria, and 
Wiirtemberg ; and the new forms now described tended to demon- 
strate that alliance even more clearly.—Mr. G. A. Boulenger 
read the second of a series of reports on the additions to the 
Batrachian Collection in the Natural History Museum. Since 
1886, when the first report was made on this subject, examples 
of 74 additional species of Batrachians had been acquired. 
Amongst these was a remarkable new form allied to the family 
Engystomatidze, proposed to be called Genyophryne thomsoni, 
based on a single specimen obtained by Mr. Basil Thomson on 
Sudest Island, near South-East New Guinea. The form was 
stated to be unique in having teeth in the lower, but none in the 
upper jaw.—Mr, Frank E. Beddard read a paper on the structure 
of Psophia, and on its relations to other birds. The author was 
inclined to consider Psofhia most nearly allied to Cariama and 
Chunga, and more distantly to Rhinochetus, but entitled to stand 
as a distinct family in the group of Cranes and their allies. —Mr. 
Henry Seebohm gave an account of a collection of birds from the 
northern part of the province of Fokien, South-Eastern China. 
Several interesting species were represented in the series, 
amongst which was a new /femixos, proposed to be called ZH. 
canipennts. 

Linnean Society, April 3.—Mr. Carruthers, F.R.S., Presi- 
dent, in the chair.—Prof. P. Martin Duncan exhibited a trans- 
verse section of a coral, Caryophyllia clavus, showing septa and 
irregular theca between them.—Mr. B. D. Jackson exhibited 
some seeds of Alystacidium filicornu, an epiphytic Orchid for- 
warded from South Africa by Mr. Henry Hutton, of Kimberly.— 
A paper by Prof. W. H. Parker, on the morphology of the 
Gallinace@, in the unavoidable absence of the author was read 
by Mr. W. P. Sladen ; and a disctission followed, in which Dr. 
St. George Mivart, Prof. Duncan, and Mr. J. E. Harting took 
part, 

Paris. 


Academy of Sciences, April 14.—M. Hermite, President, 
in the chair.—On the theory of the optical system formed by a 
telescope and a plane mirror movable about an axis, by MM. 
Lewy and Puiseux. One of the problems studied is to deter- 
mine the exact co-ordinates of a star with a telescope and a 
plane mirror placed in front of the object-glass. —On the elements 
of peritoneal serum, by M. L. Ranvier. The humour was 
obtained from the domestic rabbit, the rat (Aus decumanus), and 
the cat. Microscopical examination of the preparations showed 
the presence of red globules of blood (hzmatics) whatever pre- 
cautions were taken. It is therefore considered as a normal 
element, physiological, not accidental, of peritoneal serum. 
Colourless spherical lymphatic cells, having dimensions from 20 
to 100m, are also described; the volume, structure, and re- 
actions of these cells from the three animals, however, is found 
to vary.—On the artificial production of silk, by M. Emile Blan- 
chard.—Résemé of solar observations made at the Royal Obser- 
vatory of the College of Rome during the first three months of 
the year 1890, by M. P. Tacchini.—Observations of sun-spots 
made in 1889 at the Lyons Observatory, by M. Em. Marchand. 
The first three months of this year are‘also included in the list. 
Tables are given showing the number of days without spots, the 
duration and latitude of spots, and their mean total surface (umbra 
and penumbra) expressed in millionths of the sun’s visible surface. 
—Approximate rectification of an arc of a curve, by M. A. E. 
Pellet.—Construction for the radius of curvature of symmetrical 





triangular curves, of plane anharmonic curves, and of asymptotic 
lines of Steiner’s surface, by M. G. Fouret.—A paper by M. A. 
Ditte, on the action of nitric acid on aluminium, shows that this 
acid acts upon aluminium in much the same way as sulphuric 
acid. The slowness of the reaction is due to the formation 
of a protecting covering of gas. As in the case of zinc, 
when weak nitric acid is employed the gases produced consist of 
nitric oxide and nitrogen, together with some ammonia ; 
with 3 per cent. acid in presence of a little platinum chloride, 
ammonia is almost the sole product. Just as with the sulphate, 
the nitrate forms with aluminium in presence of water a basic 
nitrate with liberation of hydrogen.—On the preparation of 
hydrobromic acid, by M. A, Recoura. The author passes a 
stream of H,S through bromine, and washes the gaseous HBr 
produced by passing it through a solution of HBr containing a 
little red phosphorus in suspension. The method admits of the 
production of gaseous HBr at any desired rate, and without the 
necessity of the continual watching required by the methods 
formerly employed.—On the oxidation of hypophosphorous acid 
by hydrogenized palladium in the absence of oxygen, by M. R. 
Engel. In the precipitation of palladium by hypophosphorous 
acid according to the method followed by Wurtz and Graham, 
the author finds that the product, contrary to the state- 
ments of those investigators, contains hydrogen. The spongy 
palladium produced decomposes an unlimited quantity of phos- 
phorous acid, hydrogen being evolved.—M. P. Cazeneuve 
contributes a paper on the oxidizing and decolorizing proper- 
ties of charcoal.—M. E, Jungfleisch, in a note on camphoric 
acids, shows that the separation of several acids is possib!e 
when advantage is taken of their differing solubilities. —A 
note on the acid malonate, the quadromalonate, and the 
quadroxalate of potassium, by M. G. Massol, gives the thermal 
properties of these salts, and an analysis.of the quadro- 
malonate. —M. L. Lindet describes a method for the extraction 
of raffinose from molasses, and for the separation of raffinose 
from saccharose, the separation depending upon the greater 
solubility of raffinose in absolute methyl alcohol, and its mucli 
inferior solubility in 80 per cent. ethyl alcohol, as compared with 
the solubility in each medium of saccharose.—On a pseudo- 
typhoid bacillus found in river water by M. Cassederat. The 
author has found in Marseilles drinking-water a bacillus having 
a great resemblance to that of typhoid fever. The investigations, 
so far as they have gone, seem to fully establish the identity of 
the two bacilli.—On the microbes of hemoglobinuria of the 
bull, by M. V. Babes. An examination of the character of this 
organism shows that it has no well-established place in the clas si- 
fication of microbes, and that the conditions of culture are not 
yet well determined. Nevertheless, its special reactions, its 
localization in the red globules, and its transmissibility to 
animals, leave no room for doubt as to its pathological sig- 
nificance.—Nutrition in hysteria, by MM. Gilles de la Tourette 
and H. Cathelineau. It is noted that in hysteria, notwithstand- 
ing nervous pathological manifestations other than permanent 
affections, nutrition is effected normally.—On operation for 
strabismus without tenotomy, by M. H. Parinaud.—On the 
function of air in the physiological mechanism of hatching, 
sloughing, and metamorphosis among Orthopterous insects of 
the family Acridides, by M. J. Kunckel d’Herculais.—On a new 
Lycopodium of the Coal-measures (Lycopodiopsis Derbyi), by M. 
B. Renault.—Pebble impressions, by M. Ch. Contejean. The 
paper refers to Tertiary pudding-stones found near Montbéliard. 


BERLIN. 


Physiological Society, March 28.—Prof. du Bois-Reymond, 
President, in the chair.—Prof. Salkowski spoke on fermentative 
processes which occur in animal tissues, employing chloroform- 
water to discriminate between the action of ferments (organized 
and enzymes (unorganized). He had thus found that a fermentation 
(zymolysis) occurs in yeast-cells, by which their cellulose is partly 
converted into a lxvo-rotatory sugar and the nuclein into sub- 
stances of the xanthin series. He had further isolated from 
yeast-cells, apart from their cellulose, two other carbohydrates, 
one belonging to the gum series and one resembling glycogen ; 
either of these might have been the source of the above- 
mentioned sugar. In a similar way he had studied the 
fermentative changes which take place in liver and muscle, and 
found them to yield a series of distinct products which could be 
determined both qualitatively and quantitatively. He concluded 
from his researches that fermentative (zymolytic) processes are 
continually taking place in living tissues, and play a most 
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important part in the chemistry of their metabolism.—Dr. 
Rosenberg demonstrated a new reaction of uric acid. When 
urine is made faintly alkaline, it yields a dark blue colouration 
on the addition of phosphotungstic acid, which he had satisfied 
himself was due to the presence of uric acid alone among the 
other constituents of the excretion.—Dr. Goldscheider gave an 
account of some experiments which he had made some five years 
ago, to show that the principle of ‘‘ specific nerve energy ” holds 
good for the sense of taste. By isolated stimulation of separate 
taste-papillae he succeeded in showing that there exist, in all, four 
kinds or qualities of taste—sour, sweet, bitter, and salt ; and that 
specific end-organs exist for each kind of taste. By electrical 
stimulation there arises at the anode not only the sensation 
of sour, but also of bitter and sweet ; at the kathode purely 
sensory impulses are aroused in addition to the gustatory, and 
to the fusion of these two is due the ‘‘ alkaline” taste of which 
some authors speak. It appeared from his researches that the 
hard palate contained end-organs chiefly for the perception of 
sweet tastes.—Dr. I. Munk spoke on muscular work and 
nitrogenous metabolism. He criticized the recent work of 
Argutinsky, according to which the work done in climbing a 
mountain, and the heat produced, are the outcome of a breaking 
down of nitrogenous material. Having recalculated Argutinsky’s 
results, he came to the conclusion that (1) his body was not in 
nitrogenous equilibrium even during rest ; (2) the amount of 
carbohydrate which he took was insufficient to account for the 
heat-production during rest. As is well known, both these 
factors lead to an increased nitrogenous metabolism when extra 
work is done, the energy required for the excess of work being 
obtained from the breaking down of proteids ; hence no con- 
clusions as to what normally takes place can be drawn from 
Argutinsky’s experiments. He further pointed out that 
Oppenheim’s experiments have shown that dyspnoea leads to 
increased nitrogenous metabolism, and that hence dyspncea may 
very probably have played some part during the exertion of 
excessive climbing. While not doubting the accuracy of the 
experiments, he did not feel that the conclusions which 
Argutinsky had drawn from them were justifiable. 


GOTTINGEN, 


Royal Society of Sciences, Oct. 15, 1889. —On the granular 


pigments occurring in man, by Dr. F. Maas. Two chemically 
distinct groups of pigments occur: (1) melanin, (2) the granu- 
lar colouring matters here referred to. The latter are found at 
all periods of life, but increase in quantity and in the size of the 
granules with age. They are normal products, not morbid. 
They are not only transformed but produced by the corpuscle- 
carrying cells. ‘They are not wholly derived from the blood : 

the pigment found in the heart is derived from a fatty body. The 
several pigments can be distinguished by their reactions with 
hydrochloric and acetic acids, and with caustic potash.—On the 
analogue of Kummer’s surface for » = 3, by W. Wirtinger. 
The author investigates the continuum obtained by taking, as 
the eight homogeneous point-co-ordinates of a 7-dimension 
space, eight linearly independent squares of theta-functions of 
three variables. It appears that this possesses collineations 
analogous to the system for Kummer’s surface, as also the cor- 
responding system of reciprocal transformations into itself. 

October 23, 1889.—Determination of the elastic constants of 
Iceland spar, by W. Voigt. The author uses the refraction 
observations of G, Baumgarten, and gives elaborate tables of his 
own measurements. He discusses the property of spar by 
which the crystal can be forced by shearing into its twin form, 
and gives diagrams illustrating the changes in the traction and 
torsion coefficients.—Determination of the elastic constants of 
certain dense minerals, by W. Voigt and P. Drude. The 
minerals are dense fluor spar, Solenhofen stone, and dense 
barytes. 

December 3, 1889.—On thermo-electric currents in crystals, by 
Th. Liebisch. The author confirms some of Backstrém’s results, 
and finds that, in a rectangular parallelepiped of homogeneous 
conducting crystal of the triclinic system, embedded in homo- 
geneous isotropic ‘normal ” metal, ‘‘ the thermo-electric force 
in the direction of the steepest temperature gradient is repre- 
sented by the squared reciprocal of the parallel radius vector of 
a certain ellipsoid E.”—On contrast-phenomena resulting from 
suspended attention, by Dr. F. Schumann. Psycho-physical 
experiments on the estimation of short periods of time, &c. 

December 25, 1889.—On the fertilization of the ovaof Agelastica 
alni, L., by Dr. H. Henking. In this insect it is observed that 
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in ova taken from the oviducts a number of spermatozoa pene- 
trate deeply among the yolk-masses as far as the level of the 
female pronucleus. Peculiar karyokinetic appearances are 
described.—Contribution to the theory of the even Abelian 
sigma-function of three arguments, by Ernst Pascal. This is a 
continuation of the author’s previous work on the odd sigma- 
function. The terms of the developments are combinants of a 
net of quaternary quadratic forms.—On a hyperelliptic multi- 
plication equation, J H. Burkhardt. This equation for wie’ 
elliptic functions = 2) is the generalisation of Jacobi’ 
equation for elliptic Soaiven 


AMSTERDAM. 


Royal Academy of Sciences, March 29.—Prof. van der 
Waals, Vice-President, in the chair.—M. H. A. Lorentz dealt 
with the molecular theory of diluted solutions. He showed how 
the known formula for the vapour-pressure of such solutions may 
be derived from considerations on molecular motion and attrac- 
tion, and how a similar theory applies to a conceivable mechanism 
of osmotic pressure. —M. Baehr gave some observations on the 
herpolhodie of Poinsot, and explained that this cannot have any 
points of inflexion, unless the ellipsoid be not a central one.—M. 
Pekelharing spoke of ‘‘the destruction of anthrax spores by 
rabbits’ blood.” 

STOCKHOLM. 

Royal Academy of Sciences, April 9.—On the researches 
in zoology made at the Zoological Station of the Academy during 
1889, by Prof. S. Lovén.—On the possibility of the triangulation 
of Spitzbergen, by Prof. Rosén.—An analysis of the liquid 
inclosures in topaz, or the so-galled Brewsterlinite, by Otto 
Nordenskiéld.—On the use of invariants and seminvariants for 
the solution of common algebraic equations of the four lowest 
degrees, by Dr. A. Bergen.—On the structure of the fruit-wall 
in the Labiatze, by Miss A. Olbers.—Some researches on acci- 
dental double refraction of gelatinous substances, by Dr. G, 
Bjerkén.—On the action of iodohydric acid on 1-5 nitronaph- 
thalin-sulphon-acid-amid, by A. Ekbom. 
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| Who iast week sent to his subscribers Stentor polymorphus, with sketch 
| and description. He alsosent out Paludicella Ehrenbergii, Philodina roseo la, 
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Sale by Auction. 
TUESDAY, NOVEMBER 12. 
BIRDS’ EGGS AND LEPIDOPTERA. 


Mr. J. C. STEVENS will Sell by Auction, 


at his Great Rooms, 38 King Street, Covent Garden, on TUESDAY, | 


NOVEMBER 12, at half-past 12 precise'y, a Collection of British 
Birds’ Eggs, Nests, and Clu ches. Also British Birds’ Skins, and a 
Collection of Lepidoptera, being for the most part the Collections of the 
late P. H. Ry anps, Esq., of Manchester, and MorGan Davies, Esq., 
of Swansea. A small Collection of about 200 Choice Humming Birds, 
and others, a Collection of Australian Eggs, Cabinets, &c., all in fine 
condition. 


On View the Day prior from 2 till 5,and Morning of Sale, and 
Catalogues had. 


KEBLE COLLEGE. 


SCIENCE SCHOLARSHIP. 


An Examination for a NATURAL SCIENCE SCHOLARSHIP will 
be held at this College, beginning on TUESDAY, DECEMBER 10, 18809. 

The value of the Scholarship is £80 for four years. 

The Subjects for examination will be Biology and Chemistry. Candidates 
may offer either one or both Subjects. 

Particulars may be obtained by application to Oswatp H. Latrer, 
Keble College, Oxford. 








TO SCIENCE LECTURERS. 

See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN.- 
TERN, used by W. Lant Carpenter, Esq., Prof. Forses, B. J. MALDEN, 
Esq.-. New Oxyhydrogen Microscope. Grand Results. Docwra ‘Iriple, 
Prize Medal, Highest Award. Patent Pamphagos Lantern Science Lecture 
Sets. Novelties Cheapest and Best. Elaborately Illustrated Catalogue, 
300 Pages, 1s. ; Postage, 5d. Smaller do.,6@. Pamphlets Free. HUGHES, 
Specialist, Brewster House, Mortimer Road, Kingsland, N. 


A LADY, having been Science Mistress in 
a High School for five years. desires an Engagement as SECRETARY 
or LITERARY ASSISTANT to a person engaged in Scientific Work. 
Diagrams drawn.—Adadress, ** E. W.,’’ 13 Shafiesbury Road, Southsea. 


MICROSCOPES, OBJECTS, &c. 


Mounted Objects of every description. Entertaining Slides for Evening 
Exhibition, 5s. dozen, Microsc »pes, Accessories, Mounting Requisites. 
Catalogues Free. Henry EspaGe, 344 Caledonian Road, London. 


FOR SALE.—A Complete Set of ‘‘ Nature ”’ 


(nearly 40 Volumes), with all the Portraits and other Plates. ‘Iwenty- 
eight Volumes are bound (in Publishers’ covers); the remainder is in 
numbers.—Address, *‘ R. G.,”” Nature Office. 





FOR SALE.—ASTRONOMICAL TELE- 
SCOPE, with Portable Universal Equatorial Mounting. Objective, 
4% inches, Finder, Eye-pieces, &c. A Superior Instrument, by Cooke, 
of York.—Address, ‘* Z.,” 75 Manningham Lane, Bradford. 


MANUSCRIPT COPYING. 


By Typewriter. Special attention given to Papers on Technical Subjects 
for Public Reading. 
Price, 1s. 3d. per 1000 Words. Manifold Copies, 1s. per 1000 Words. 
STANDARD TYPEWRITING CO., 90 & 91 Queen St. (third floor), E.C. 





WEAK AND DEFECTIVE SIGHT.— 
SPECTACLES scientifically adapted to remedy impaired vision by 
Mr. ACKLAND. Surgeon, daily, at Horne AND THORNTHWAITE’S, 
Opticians to the Queen. 416 Strand, London. The weak-sighted should 
read Ackland’s ‘‘ Hints on Spectacles,” 6d., post free. | 


SILVERED-GLASS REFLECTING 
TELESCOPES. | 
CALVER’S well-known TELESCOPES received the Highest Award for 
“Excellence and Improvements” at the International Exhibition, London. | 


Catalogues and Testimonials, 1s.—G. CALVER, F.R.A.S., Widford, 
Chelmsford. 





OSTEOLOGICAL SPECIMENS, 


MODELS, &c.—MOORE BROS., 49 Hardman Street, Liverpool. 
Price List, ‘Three Stamps. 


- JOHN J. GRIFFIN & SONS, Limreo, 


CHEMICAL & PHILOSOPHICAL APPARATUS. 


NOW READY, 
Illustrated Classified and Descriptive 


CATALOGUE of CHEMICAL APPARATUS, 


Royal 8vo, 113 pp., Illustrated with nearly 600 Woodcuts, 
6d., Post free. 


22 GARRICK STREET, COVENT GARDEN, 
LONDON, W.C. 


KING, MENDHAM, & Co, 


Electrical Engineers 
AND 

Manufacturing Electricians, 

SPECIALTIES.—K.M.B. Patent 
Pocket Galvanometer. Price, Post free, 
12s. gd. ; Case, 1s. 6d. extra, Testing 
Instruments, Primary Batteries, Wims- 
hurst Machines of Improved Pattern. 


Western Electrical Works, 
BRISTOL. 


New ILtustraATeD CATALOGUE, 
Post free, 44d. 


TUDSBURY & SONS’ 
NEW HIGH-TENSION EBONITE 
“CYLINDER” WIMSHURST 


ELECTRIC MACHINE. 


Four cylinders, immense power. Simplest, best, 
and cheapest Machine yet invented. Further Im- 
provements this Season. Dr. BrEWER, the well- 
known author, says of our Machines: —‘‘ Far more 
perfect than any hitherto invented.”” CYLINDER 
, MACHINE, GIVING 6-INCH SprARK, £3 7s. New 
¥ Illustrated Catalogue, One Stamp. 


EOWINSTOWE, NEWARK. 


CONTINUOUS 
SEISMOGRAPH (“sco”) 
(GRAY—MILNE). 
STANDARD ELECTRIC INSTRUMENTS 
(SIR WILLIAM THOMSON’S) 


For Price and all Particulars apply to Maker, 


| JAMES WHITE, Optician, 
209 SAUCHIEHALL STREET, GLASGOW. 


GALTON’S WHISTLES 


For Determining the Upper Limits of Audible Sound 
in Different Persons. 
Prices 10s. 6d. and 21s. 


GEORGE SPILLER, 
MANUFACTURING OPTICIAN, 
3 Wigmore Street, W. 





GENUINE ONLY DIRECT FROM 


SUTTON AND SONS, 
READING. 


For full particulars, see 


SUTTONS BULB CATALOGUE, 


Beautifully Illustrated, 6d., post free. 
Complete Priced List of Bulbs gratis and 
| post free. 


SUTTON’S 
BULBS. 
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AMPERE METERS AND VOLT METERS. 








AMPERES - METRE 


v7 Ge an lean 
“Gu, 





Ampére Meters. Francs Volt Meters. Francs 
I sis 50 I 60 
25 ae 42°50 each 25 51 each 
50 40 ” 50 see 48 ,, 
Ico 37°50 ” 100 45 ” 


J. CARPENTIER, 
PARIS—20 Rue Delambre—PARIS. 


‘THE FINEST AND CHEAPEST CYCLES 


At the last Stanley Show were 
those exhibited by the British 
Cycle Manufacturing Com- 
pany. Press and Cyclists 
unanimous on this point.— 
Vide Daily Papers. 


Easy Terms OF PAYMENT. 


from ros. down, with imme- 
diate delivery of machine. 
Balance payable, 10s. per 
month. 


PRICES :-— 
£17, £15, a 128., = £02, £10, and £6 5s. 


Several new pattern Safeties, Tricycles, &c. See our Jubilee Rational 
Safety. Write for Lists. 15 per cent. discount for cash, or supplied on Easy 
Terms. Bicycles, £2 to £15; Tricycles, £4 to £243 exchanges made. 
Tuition free. Cycles bought and sold. Lists of over 1000 New and Second- 
hand Bicycles, Tricycles, Tandems, and Safeties, together with over 1000 
unsolicited Testim mnials received during 1888, and Opinions of the Press, 
3e sure and write for Lists and Testimonials before pur- 





sent Post free. 
chasing elsewhere. 


British Cycle Manufacturing Co., 
45 EVERTON ROAD, anv 20 LYTTON STREET, LIVERPOOL, 


J" EXCELSIOR.” 


; This Stand eauiiane an onudlinas Tripod 
~.:iand Alpenstock. It is well spiked, and has 
a Leather Hand-rest at the top. 
The total weight for } plate is 2 pounds. 
31 Price for } and } plate, 88. 6d. ; } plate 
pi) 12s. 
The Amateur Photographer says :—“‘ A 
very excellent tripod, which shuts up into 
an alpenstock of a very serviceable cha- 
#) racter.” 














Manufacturers and Patentees : 


NHARGER BROTHERS, 
SETTLE, YORKSHIRE. 
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+ STANLEY tee 


Mathematical Instrument Manufacturer to H.M. Government, Council ct 
India, Science and A-t Department, Admiralty, &e. 


Mathematical, Drawing, and Surveying Instruments 





of every Description, 
| Of the Highest Quality and Finish, at the most Moderate Prices. 
Lllustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of om for 
| Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 

| matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


| MADE WITH BOILING WATER. 


 EPPS*S 


CRATEFUL—COMFORTINC. 


COCOA 


| MADE WITH BOILING MILK. 





| : 

| Excellent Copies of the actual, natural Handwriting, 2 also 
| of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, ani 
} Type-Writing, are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto- + 
resemble written letters, Used at the House of Lords, & 


AUTOCOPYIST DEPT. (A.E.T.Co., 1a.), 








London Wall, London, and 52 Princess Street, Manchester, 
7 THIS 
H f) LLOWAYS PI Li MEDICINE 





Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI- 
FIER of the BLOOD; a Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 
and is unequallei in Complaints incidental to Females. 


F.H. BUTLER, M.A. Oxon., A.R.S Mines, &c., 
NATURAL HISTORY AGENCY, 

148 BROMPTON ROAD, LONDON, 

Near the British Natural History Museum. 

English and Foreign, Rocks, Minerals, Fossils, Shells, and other 

bjects of Natural History. 

HAND SPECIMENS of ROCKS and ROCK-FORMING MINERALS, 
from 3d. each, especially selected for Private Study and Science 
Teaching. 

STUDENTS’ CABINETS, tz inches x 8} inches x 3} inches, with two 
Lifting Trays and Internal Fittings, containing 60 to 65 Examples of 
Minerals, Rocks, and Rock-Formers, Fossils to illustrate all Formations, 
or Recent Shells : 17s. each. 

ROCK SECTIONS IN GREAT VARIETY. 

MICRO GLASS SLIDES and COVER SLIPS, Round or Square (Jest 
English make only). RACK BOXES, &c. 

APPARATUS for BLOWPIPE and other ANALYSIS. 

CABINETS for Minerals or Shells, or fitted with divisions for Eggs. 

GLASS-TOPPED BOXES in all sizes, and other Scientific Requisites. 

L — ys Work executed on the Premises. 


S.W., 








GEOLOGICAL COLLECTIONS. | 


Comprising Fossils, Minerals, and Rocks, labelled with Name. Locality 
and. Geological Position, in Mahogany Cabinets. 100 Specimens, 25s. ; 
200 ditto, sos. The best value obtainable. 

Micro-sections of Rocks in great variety. 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


Cabinets, Glass-topped. Boxes, 
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SUBSCRIPTIONS TO “NATURE?” 


a ee i 
pn nn a a er 
eee ae ee ae a 


To the United States, the Continent, &c. :— 
ee ioe oe oe 
Halfyearly. 6. es TS 
Quarterly ..... ttécneee Ee 


To India, China, and Semen: = 
WO so St eee HK we BEG 
Halfyearly. .. «+++... +... 16 6 
Quarterly .... oa @& © 


CHARGES FOR ADVERTISEMENTS. 


Three Lines in Column 2s. 6¢. 9d. per Line after. 
a 


Anos. 


nan 





One Eighth Page, or Quarter Column ... o 18 
Quarter Page, or Halfa Column ..... 115 
Halfa Page, ora Column ........ 3 3 
Whole Page .... a 


Money Onda papeble to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


MINERALOGY AND GEOLOGY. 


Mr. HENSON, 97 Recent Street, Lonpon (late 277 Strand), in- 
vites inspection of sme EXCEEDINGLY CHOICE CORNISH MINE- 
RALS, consisting of CALCITES From THE CELEBRATED HERODSFOOT 
MINE, REDRUTHITE, IRIDESCENT FAHLERZ, GOETHITE, 
and LARGE CRYSTALS of CASSITERITE. 

From CUMBERLAND: FINE EXAMPLES of the VERY INTER- 
ESTING “ BUTTERFLY” TWIN CRYSTALS OF CALCITE. 
WITHERITES, GREEN AND OTHER FLUORS. 

RHABDOPHANE, SCOVELLITE, FORESITE, EPISTILBITE, 
THORITE. FINE SERIES OF POLISHED AGATES. 


Specimens sent on Approval. 

COLLECTIONS for STUDENTS, PROSPECTORS, and MUSEUMS 
LESSONS GIVEN IN MINERALOGY. BLOWPIPE CASES AND 
APPARATUS. GEM STONES. Catalogues Free. 
SAMUEL HENSON, 97 Regent Street, London, W. 

(A FEW DOORS FROM ST. JAMES’S HALL.) 

Established 1840. 


MINERALOGY AND GEOLOGY. 


S2ECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, AND MUSEUMS. 
VERY a a FOR PRACTICAL WORK, CABINETS, 
ASES, APPARATUS OF ALL KI NDS. 
The om... Stock in England of Rocks, Rock-Sections, 
Minerals, Fossils. 


OCOOOR 





New Catalogues and Lists now ready, Free, of 


JAMES R. GREGORY, 
88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
On the 1st of every Month, Price Sixpence. 
THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CARRINGTON, 
With the Assistance of 


Freperick Bonp, F.Z.S. RICHARD SouTH. 
Epwarp A. Fitcn, F.L.S. J. JENNER WeIR, F.L.S. 
F, BucHANAN Whites, M.D. 


Contains Articles by well-known Entomologists on all branches of the 
Science; on Insects injurious or beneficial to Farm or Garden; Notes on 





Habits, ’Life- Histories; occurrence of Rarities, &c., there are Monthly 


Lists of Duplicates and Desiderata. 
WoopcuTILLustTRATioNS and occasional LirHoGRAPHED and Curomo- 
LITHOGRAPHED PLaTEs. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


On the 1st of every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN 
Edited by James BritTEN, F.L.S., British Museum. 
ConTEeNTs:—Or.g’nal Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 
Price 1s. 3a. Subscription for One Year, payable in advance, 12s. 
London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C, 


NATURE . 


"WILLIAM WESLEY — AND SON, 


Scientific Booksellers and Publishers, 
28 ESSEX STREET, STRAND, LONDON. 





The following recently-publ.shed Circulars include a portion of their 
stock :— 


NATURAL HISTORY AND SCIENTIFIC BOOK 
CIRCULAR; No. 95.-—GEOLOGY AND MINERALOGY: in- 
cluding the first part of the Library of the late W. H. BA/LY. , of the 
Geological Survey of Ireland. Contents: Geology (Practical, Historical, 
and General): Geological Maps and Diagrams: Glaciers and Glacal 
Theory ; Petrography ; Volcanoes and Earthquakes ; Geology of Great 
Britain, Ireland, and Eure pe; Geology of Africa, America, Asia, and 
Austral: asia ; Mineralogy; Mires and Crystz allograp »yhy ; Coal, Gas, 
Gems, Gold, Meteorites. New Purchases. 1500 Works. Price 6d. 


NATURAL HISTORY AND SCIENTIFIC BOOK 

ULAR ; No. 96.—PALAZON/OLOGY;; including the second 

nc of the L ibrary of the late W. H. BAIL Y, Palzontologist to the 
Geological Survey of Ireland. About 1000 Works. Price 4d. 


NATURAL HISTORY AND SCIENTIFIC BOOK 
CIRCULAR; No. 97.—/CHTHYVOLOGY ; Reptila and Amphibia ; 
General Zoology. including Ancient Works, Hiographies. Classification, 
Darwinism, Manuals, Periodicals, Transactions of Societies ; Anatomy, 
Physiology, and Embryology. P. rice 4d. 


W. WESLEY & SON, 28 Essex Street, Strand, London. 


By LIONEL S. BEALE, M.B., F.R.S., 


Professor of Medicine in King’s College, London. 


HOW TO WORK WITH THE MICROSCOPE. | too 
Plates. 21s. (Harrison and Sons.) 
OUK MORALITY AND THE MORAL QUESTION, 2s, 6a. 
100 FIGURES OF URINARY DEPOSITS. 5s. 
URINARY AND RENAL DERANGEMENTS AND CAL- 
CULOUS DISORDERS, Diagnosis and Treatment. Now Ready, 5s. 
SLIGHT AILMENTS. Pp. 275. 5s. 
THE MICROSCOPE IN MEDICINE. 86 Plates. 2ts, 
BIOPLASM: Introduction to Medicine and Physiology. 6s. 6d. 
PROTOPLASM. (New Edition preparing.) 
ON LIFE AND ON VITAL ACTION. ‘5s. 
THE MYSTERY OF LIFE, 3s. 6d. 
LIFE THEORIES AND RELIGIOUS THOUGHT. §s. 6a, 
THE ‘‘MACHINERY” OF LIFE. 2s. 
DISEASE GERMS. (Soiled Copies only.) 8s. 6d. 
London: J. & A. CHURCHILL. 
NOW READY. 
CATALOGUE OF ZOOLOGICAL AND 
PALAZZONTOLOGICAL WORKS. 
I. Protozoa. II. Coelenterata. ILI. Mollusca. IV. Echinodermata 
V. Vermes. VI. Crustacea. VII. Insecta. VIII. Reptilia. IX. Pisces 
DULAU & CO., 37 Soho Square, London. 


NOW READY. 
THE LOG OF THE “NEREID.” A Re- 


lation of a Recent Yachting Voyage from England to the Levant, with 
an Account of Algeria, Malta, Syria, and Egypt. Dedicated to Captain 
Weenie. By THOMAS GIBSON BOWLES, R.N.R. In 1 Vol., 
Demy 8vo, Price 1cs. 6d. 

SIMPKIN, MARSHALL, & CO., 4 Stationers’ Hall Court. 





CAMBRIDGE UNIVERSITY EXTENSION LECTURES, 


| HUMAN PHYSIOLOGY. An Outline of a 


Course of Lectures by E. PARKYN., M.A. (late Scholar of Christ's 
College, Cambridge).  Rocdh vo, Cloi h, 167 pp., 2s. 
Lonéon: ALLMAN & SON (Limited), 67 New Oxford Street, W.C. 





Price 1s., Post Free. 


'NOSE AND THROAT DISEASES. By 


GEORGE MOORE, M.D. 


J. EPPS & CO., 170 Piccad lly ; and 48 Threadneedle Street, 
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SOCIETY FOR PROMOTING 
CHRISTIAN KNOWLEDGE. 


The Romance of Science. 
DISEASES OF PLANTS. 


WARD. With numerous I\lustrations. Post 8vo, Cloth Boards, 2s. 6d. 


TIME AND TIDE: A ROMANCE OF 
THE MOON. By Sir ROBERT S. BALL, LL.D., F.R.S., Royal 
Astronomer of Ireland. Illustrated. Post 8vo, Cloth Boards, 2s. 6d. 


THE STORY OF A TINDER-BOX. By 
CHARLES MEYMOTT TIDY, M.BMS., F.C.S. With numerous 
Illustrations. Post 8vo, Cloth Boards, 2s 


TOILERS IN THE SEA. By M. C. Cooke, 


M.A., LL.D. With numerous I!lustrations. Post 8vo, Cloth Boards, 5s. 


WAYSIDE SKETCHES. By Prof. Hutme, 


F.L.S., F.S.A. With numerous Illustrations. Crown 8vo, Cloth Boards, 5s. 


Non-Christian Religious Systems. 


{A Series of Manuals which furnish in a brief and popular form an Accurate 
Account of the Great Non-Christian Religious Systems of the World.| 


NEW VOLUME. 


ISLAM AS A MISSIONARY RELIGION. 


By C. R. HAINES, M.A.  Fcep. 8vo, Cloth Boards, 2s. 


*,* Six other Volumes have already appeared in this Series. 


Chief Ancient Philosophies. 


This Series of Books will deal with the Chief Systems of Ancient Thought, 
not merely as dry matters of History, but as having a bearing on Modern 
Speculation. } 

NEW VOLUME. 

ARISTOTELIANISM. Part I. Tue Ernics 

oF ARISTOTLE. 3y the Rev. I. GREGORY SMITH, M.A., Hon. 
LL.D. Part If. THe Losicat Treatises, rHE METAPHYSICS, THE 
PsvcHoLtocy, THE Potirics. By the Rev. W. GRUNDY, M.A. 
The Two Parts in One Volume. Fcap. 8vo, Cloth Boards, 2s 6d. 


STAR ATLAS. By Dr. H. I. Kiem. Text 
Translated and Adapted by the Rev. E. McCLURE, M.A. Imperial 
- with 18 Chartsand &0 Pages lllustrative Letterpress. Cloth Boards, 
78. 64 


A SKETCH OF THE HISTORY OF 


EUROPE. Chiefly International. From the Beginning of the Roman 


Empire to the Present Day 3y ARTHUR REED ROPES, M.A. | 


Post 8vo, Cloth Boards, 2s. 6d. 


NEW SERIES of FHOTO-RELIEVO MAPS 
-atentec 


Presenting each Region as if in actual relief, and thus affording an 
accurate Picture of the Configuration of the Earth’s Surface. 


SOUTH LONDON, stretching from London Bridge 
to Caterham, and from Gusnantals to H: ampton Court. ‘This will enable 
School Board pupils in this region to get an idea of the topography of the 
neighbourhood, and thus to arise to a conception of the geography of the 
country generally. No. 2. Giving Physical Configuration, Railways, 
Roads, and Chief Places. 6d. 


SCOTLAND, 19 in. by 14 in. No. 1. 


Places and Rivers left to be ~<" in by Scholars, 6d. 
and Names of Places, 9¢. 3. 
Divisions in Colours, ts. 


ENGLAND and WALES, EUROPE and ASIA, same siz: and price. 
LARGE WALL MAP. ENGLAND and WALES. 


Canvas and Varnished, ros. 6d. [Ready shortly. 


Names of 
2. With Rivers 
With Names of Places and with County 





LONDON: NORTHUMBERLAND AVENUE, 
CHARING CROSS, W.C. ; 


43_QUEEN Victoria ST., E.C. BRIGHTON : 135 NoRTH ST. 


By Prof. MARSHALL 








Vol. IV. Now Ready. 
CHAMBERSS ENCYCLOPADIA. 


/A DICTIONARY OF UNIVERSAL KNOWLEDGE, 


With Maps and Wood Engravings, in 10 Vols., 
Imperial 8vo. 
ENTIRELY NEW EDITION. 


Vols. I., II., IIT., and IV. 
Cloth ; 15s. each, Half-Morocco. 


are Now Ready, Price 10s. each, 


OPINIONS OF TITE PRESS. 


7imes—‘* The second and third volumes are marked by all 
the good qualities that characterized the first: there is the same 
enterprise in secuiing specialists as contri>utors, and the 
same accuracy, clearness, competency, and conciseness in the 
treatment of the articles; the illustrations and maps are 
numerous and good.” 


Daily Telegraph— The advent of a new edition, accurate, 
liberal, and cheap, will be welcomed with a very general 
approval.” 

Literary Worli’—‘* The new Encyclopedia is no mere taste- 
less compilation, but, apart from the fullness and accuracy of its 
information, it has a distinct literary value of its own.” 


Pall Mall Gazette—‘“‘ For practical utility these volumes could 
hardly be exceeded.’ 


W. & R. CHAMBERS, 47 Paternoster Row, London ; and 
Edinburgh, 


GRIFFIN’S SCIENTIFIC TEXT-BOOKS. 


ASSAYING (A TEXT-BOOK OF). Forthe 
oe eg 0 Swe Managers, Assayers, &c. By J. J. BERINGER 
F.1.C., F. Lecturer to the > pe Association of Cornwall, &c.., 
and C, BERING ER, F.I.C., e 3 





Firtru Epirtion, Revised, Crown 8vo, 7s. 6d. 


STEAM AND STEAM-ENGINES (A 
TEXT-BOOK ON). For the Use of Students preparing for Com- 
petitive Examinations. By A. JAMIESON, M.Inst.C. z. F.R.S.E., 
Professor of Engineering in the Technical College, Glasgow. With 2co 
Illustrations, 4 Folding Plates, and Examination Papers. 

“The best book yet published for the use of students.”’-—gineer. 


Seconp Epition, Illustrated, Crown 8vo. 7s 6d. 


| MINE-SURVEYING (A TEXT-BOOK OF). 


By B. H. BROUGH, 
School of Mines. 
Sixtu Epition. Pocket size. With Diagrams. 8s. 6d. 


ELECTRICAL RULES AND TABLES 
(a Pecket-Book of). For the Use of Electricians and Engineers. By J. 
MUNRO, C.E., and A. JAMIESON, M.Inst.C.E., &c. 


F.G S., Instructor of Mine-Surveying, Royal 


Crown 8vo, 7s. 6d. 

INORGANIC CHEMISTRY (a_ Short 
Manual of), By A. DUPRE, Ph.D.. F.R.S., F.C.S., and H. 
WILSON HAKE, h.D., F.1.C, F.C.S., Westminster Hospital 
Medical School. With a Coloured Table of Spectra. 


With 158 [llustrations, Crown 8vo, 12s. 6d. 


BIOLOGY (A TEXT-BOOK OF). Com. 
prising Vegetable and Animal Morphology and Physiology. By J. R. 
AINSWORTH DAVIS, B.A., Lecturer on Biology in the University 
College of Wales, Aberystwyth. 


Royal 8vo, with rgo Illustrations, 18s. 


EMBRYOLOGY (AN INTRODUCTION 


TO). For the Use of Students. By A. C. HADDON, M.A., 
Professor of Zoology in the —- College of Science, Dublin. 


London : CHARLES GRIFFIN & CO., Exeter Street, Strand. 
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DUBLIN UNIVERSITY PRESS SERIES. 


Three Vols., 8vo,*Price 15s. each. 


Life of Sir William Rowan Hamilton, Kt., 


LL.D., D.C.L., M.R.I.A., 
Andrews Professor of Astronomy in the University of Dublin, and Royal 
stronomer of Ireiand. &c., &c., 


Including Selections from his Poems, Correspondence, 
and Miscellaneous Writings. 


By ROBERT PERCEVAL GRAVES, M.A., 


Sub-Dean of the Chapel_Royal, Dublin. 
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Sharpe, R. Bowdler. 

Shaw, Dr. John. 

Shenstone, W. A 

Sherrington, Dr. 

Sidgwick, Alfred. 

Silvester, F. W. 

Sklarek, Dr. W. (Berlin). 
Smallwood, Dr. (Montreal). 

Smith, Worthington G. 

Smith, Prof. W. H. G. 

Smith, Prof. W. Robertson. 
Smithells, Prof. A. 

Smyth, Prof. C. Piazzi. 

Sorby, H. C., F.R.S. 

Spencer, Herbert. 

Spottiswoode, W., F.R.S. 
Stebbing, T. R. R. 

Stewart, Prof. Balfour, F.R.S. 
Stokes, Sir G. G., F.R.S. 
Strachey, Lieut.-General R., F.R.S. 
Stricker, Prof. S. 
Sully, James. 
Sylvester, Prof. J. J., F.R.S. 
Symons, G. J., F.R. s 


Tait, Prof. P. G. 

Taylor, Sedley. 

Thompson, Prof. D’Arcy W. 
Thompson, Prof. S. P. 
Thomson, Prof. Jas., F.R.S. 
Thomson, Prof. J. J., F.R.S. 
Thomson, Sir William, F.R.S. 
Thomson, Sir Wyville, F.R.S. 
Thorpe, Prof. T. E., F.R.S. 
Tilden, Prof. W. A., F.R.S. 
Tomlinson, C., F.R.S. 
Topley, W., F.R.S. 

Traquair, Prof. R. H., F.R.S. 
Trimen, Henry, F.R.S. (Ceylon). 
Tucker, R. 

Tuke, Dr. Hack. 

Turner, Sir William, F.R.S. 
Tutton, A. E. 

Tylor, Dr. E. B., F.R.S. 
Tyndall, Prof. John, F.R.S. 


Unwin, Prof. W. C., F.R.S. 


Vaughan, W. 

Venn, Dr. J., F.R.S. 
Vignoles, C. B., F.R.S. 
Vines, Prof. S. H., F.R.S. 


Wallace, Dr. A. R. 

Walsingham, Lord, F.R.S. 
Ward, Prof. H. Marshall, F.R.S. 
Watts, W. W. 

Wharton, Captain W. J. L., F.R.S. 
Wheatstone, Sir Charles, F.R.S. 
Whipple, G. M. 

White, W. H., F.R.S. 
Whitehead, C. 

Williamson, Prof. A. W., F.R.S. 
Williamson, Prof. W. C., F.R.S. 
Woodward, A. Smith. 
Woodward, Dr. H., F.R.S. 
Woodward, H. B. 

Wooldridge, Dr. L. C. 

Wright, Dr. C. R. Alder. 
Wright, Dr. E. P. 

Wrightson, Prof. J. 


Young, Prof. C. A. (Princetown, New Jersey, U.S.A.). 


Young, Sir George. 
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CADBURY'S COCOA 
is closely allied to 
milk in the large pro- 
portion of fiesh-form- 








ing and strength-sus- ; fos 
taining elements that 

it contains. It is pre- J. 
pared on the principle es 
of excluding the super- The 


abundance of fatty, in- 
digestible matter with 
which cocoa abounds, 
supplying a refined, 
thin infusion of abso- 
lutely pure cocoa, ex- 
hilarating and refresh- 
ing, for Breakfast, 
Luncheon, Tea, or 
Supper—giving stay- 
ing power and impart- 
ing new life and vigour 
to growing children 
' as = and those of delicate 
\ : penis # constitutions. 


The automatic machinery employed in the manufacture of 


Capsury’s Cocoa obviates the necessity for its being once touched 
by the human hand. 
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Pented by Ricuasp CLay anp Sons, Limirep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AND Co., at the Office, 112 Fourth Avenue, New York.—Tuurspay, November 7, 1889. 





A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 





No. 1046, VOL. 41.] THURSDAY, 


Registered as a Newspaper at the General Post Office.] 


THE NEW PATENT WATKIN ANEROID BAROMETER: 
Amongst several unsolicited Testimonials 
the two following have been received by the 
maker :— 
THE OBSERVATORY, MELBOURNE, 
ctober 10, 1888. 
Dear Sir,—The Watkin Aneroid 
only reached me three weeks ago, 
I am very much pleased 
with it, and have givenita 
pretty Severe trial with very 
satisfactory results. 
(Signed) R. J. ELLERY. 


Now — 


FLAT Waren 


Ep1nzurGu, May 31,’89. 
Dear Sir,—I have just 
returned from a six weeks’ 
stay at the Ben Nevis Ub- 
servatory, and while there 
had an opportunity of test- 
ng the admirable qualities 
of your new “ Watkin” 
Aneroid. The result has 
been most satisfactory, the 
extreme error noted being 
only about y4,5 of an inch. 
During my stay at the Ob- 
servatory the Anervid was fre- 
quently tested by taxing it down 
- 2000 feet and then comparing it 
with the standard on my return. 
The results obtained poor ag volumes for the high-class workmanshipand great 
accuracy you have attained in the we of this instrument. 
(Signed) R. C. Mossman, F.R.M.S., Observer. Scott. Met. Soc. 
J. J. HICKS, 8, 9, & 10 HATTON’ GARDEN, LONDON. 


“The ‘STAR’ MICROSCOPE is a modern marvel < at its low price, 
The lenses alone are worth the money.”—JSritish Medical Journat. 


BECKS 


£2 Qs. to £5 5s. 





made 

through- 

out in brass, 

neatly ja- 

panned, and is 

not only first-rate 

in optical qualities, 

but is now a handsome, 

well-finished Instrument. 
$ POSOSC CSCO STOSOSOSOOON 


R. & J. BECK, 68 Cornhill, London, E.C. 


NOVEMBER 





[PRICE 15 CENTS. 


14, 1889. 


[All Rights are Reserved. 


THE 


RAIN-BAND SPECTROSCOPE. 
Veg’ 


thn Dro a = 
= 4s Strand Lonoon 








Mr. JOHN BROWNING begs to direct attention to the 
advantages of this very powerful, portable, and efficient Instru- 
ment, which will divide the Sodium lines or the D lines in the 
Solar Spectrum, and show the Rain-Band as Separate Lines ; it 
is provided with a fine motion focusing arrangement, and it is 
applicable to every purpose for which a Direct Vision Spectro- 
scope can be used. 


Price, in Morocco Leather Case, £3 8s. 6d. 
Illustrated Catalogue of § actinic aaa ita Sixpence. 


JOHN BROWNING, 
Optical and Physical Instrument Maker to H.M. Government, 


63 STRAND, LONDON, W.C. 


NEGRETTI AND ZAMBRA’S | 
OPERA, RACE, & FIELD GLASSES 


OF EVERY DESCRIPTION. 


NO 


‘SaquvMdn 


USEFUL AND 
ORNAMENTAL. 
GANV VA4NIND @ 


Barometers, Microscopes, Telescopes, 
Magic Lanterns, &c., &c. 


Illustrated Price Lists posted free to all parts of the World. 


NEGRETT!I & ZAMBRA, 


OrtTIcIANS AND ScientiFic INSTRUMENT MAKERS TO THe QUEEN. 
HOLBORN VIADUCT, E.C. 
Branches:—45 CORNHILL; 122 REGENT STREET. 
Photographers at the CRYSTAL PALACE, 
N. & Z.’s Large Illustrated Catalogue, 1200 Engravings, Price 5s. 6d. 
‘Te+phone No. 0583. Telegraphic Address: Negriitt, Lomdua 
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THE VICTORIA UNIVERSITY. 





THE EXTERNAL EXAMINERS OF THE UNIVERSITY. 





T. ARNOLD, M.A., Fellow of the Royal University of Ireland, Examiner 
in English Language and Literature. 

T. G. BONNEY, D.Sc., LL.D., F.R.S., Professor of Geology in University 
College of London, Examiner in Geology and Palzontology. 
. BRAUNHOLTZ, M.A., Ph.D.. University Lecturer in French, Cam- 
bridge Examiner in French Language and Literature. 

J. a. EWING, B.Sc.. F.R.S., Professor of Engineering in University 

College, Dundee. E xaminer in Engineering. 

WILLIAM GARNETT, M.A., D.C.L. , Principal of Durham College of 
Science, Newcastle-on-Tyne, Examiner in Physics. 

A. PEARCE GOULD, M‘S., F.R.C.S., Surgical Tutor in Middlesex 
ma spital. Examiner in Su rgery. 


ow J)URT, M_A., F.R.S., Reader in Chemistry in the University 


y )xford E; xa amine rin Che il 
*WVATTHF ir iy, .D., ¢ Professor of Medical Jurisprudence, 
Aberdeen, Examiner = Materia Stedi a and Pharmacy. 
G. ERNEST HERMAN, M.B., F.R.C.P., Lecturer on Midwifery in 


London Hospital, Ex: — r in Obstetrics. 

vic TOR H¢ “7 ‘ Lf M.B., F.R.C.S., F.R.S., Professor of Pathology in 
University C London, Examiner in Pathology. 

FRANZ LANG = Ph a Professor of German in the Royal Military 
Academy. Woolwich, E Xi aminer in German I ao age and Literature. 
"WILLIAM RAMSEV MceNAB, M.D., FL. Professor of Botany in 

the Roval College of Science, Ireland, eee ere in Botany. 

A. G. PESKE rT, M.A.. Fellow and ‘Tutor of Magdalene College, Cam- 
bridge, Examiner in Classics 

REGINALD L. POOL E, M a Ph.D., Lecturer on Modern History in 
Jesus College, Oxford , Ex: _ ~ in History. 

G. V POL IRE, M.D., F. R.C rofessor of Medical Jurisprudence in 
U niversity College, London, a, in Forensic Medicine and 
Hygiene. 

"“F. T. ROBERTS, M.D., F.R.C.?, Professor of Clinical Medicine in 
University College Hospital, London, Examiner in Medicine. 

EDMUND ROBERTSON, M.A.. M.P., (late) Professor of Roman Law 
in University College, Lon iden, Examiner in Law. 

W. R. SORLEY. M.A., Professor of Philosophy in University College, 
Cardiff, Examiner in Philosophy and Political Economy. 





H. M. TAYLOR, M.A., Fellow and Mathematical Lecturer of Trinity 
College, Cambridge, Examiner in Mathematics. 

G. D. THANE, M.R.C.S., Professor of Anatomy in University College, 
London, Examiner in Anatomy. 

D’ARCY W. THOM PSON, B.A.. Professor of Zoolegy in University Col- 
ege, Dundee, Examiner in Z ology. 

AUGUSTUS D.'W Al LER, M.D., Lecturer on Physiology in St. Mary’s 












Hospital Medical School, London, Examiner in Physiolugy. 

The f ran rs agains ¢ names an asterisk ("\ ts placed retire at 
the end of November. Applications are mwvited for the posts they now fill, 
which should be sent in on or be fore NOVEMBER 30, and may be 
accompanied by ‘Testimonials (Copies only) or References, at the Candidate’s 
discretion. ‘Ihe appointments will be for Three Years, at the expiration of 


which Examiners are not re-eligible. 
For further Particulars, apply to i 
A. T. BENTLEY, M.A., Registrar. 


Manchester, October 1880. 





OWENS COLLEGE, 
MANCHESTER. 


BISHOP BERKELEY FELLOWSHIPS. 


(Value £100 for one year, and renewable for a second year.) 


At least two are offered for award in December next Applic ations must 
be sent to the Rec ISTRAR on or before NOVEMBER 2 Evidence of 
ability to prosecute some special study or research in any of the following 
subjects must be presented :— 





Classics. Physics. 
English Language and Literature Chemistry. 
History Botany. 


Zoology. 

Ge»legy (including Palzontology). 
Physivlogy. 

Pathology. 

Pharmacology. 


Philosophy 

Economic science. 
Pure Mathematics. 
Applied Mathematics, 
Engineering 


A fuller Statement of Particulars and Conditions will be forwarded on 


applica ation. 
RESEARCH FELLOWSHIPS. 

A limited number of Appointments will be made in December next. 
\ppli ation must be made on or before NOVEMBER 26. There are no 
emoluments amaaked to these Fel lows “a but Fellows have equal oppor- 
tunities fir research in scientific subjects to those enjoyed by the Bishop 
Berkeley Feliows, 

A fuller statement will be forwarded on application. 


HENRY WM. HOLDER, M.A., Registrar. 


HONORARY 


OAMARU DIATOM DEPOSITS.—Finest 
Selected. 4 ez. Sample Packet, 7¢@. Stamps; 1 oz. Packet, 2s. Post 
Free —JOHN ALCOCK, High Street, Cheadle, Staff. 





LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who iast week sent to his subscribers Raphidomonas semen. with sketch 
and description. He alsosent out Paludicella Ehrenbergii, Philodina roseola, 
Hydrodictyon utriculatum, Leptodora hyalina, Corethra, Floscularia, Clathru- 
lina elegans, Limnias ceratophylli, Melicerta ringens, Stephanoceros, Volvox 
globator ; also Ameeba, Hydra, Vorticella. Crayfish, Dog-fish, Amphioxus, 
and other Specimens for Biological Laboratory work. 

Weekly announcements will be made in this place of Organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 18., 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 


THE MASON COLLEGE, 
BIRMINGHAM. 
PROFESSORSHIP OF THE FRENCH LANGUAGE AND 
LITERATURE. 

The Council invite Applications for the above Professorship. vacant by the 
death of Prof. E. Loreive, B.-és-L. Paris. The Stipend will be £200 per 
Annum, plus one half of the Fees from Day Students, and the whole of the 
Fees from Evening Students. 

Applications, accompanied by Ten Copies of Testimonials, should be sent 
to the undersigned not later than November 30, 1889. 

The successful Candidate will be expected to enter upon his duties on 
January 21, 1890. 

Candidates are especially requested to abstain from canvassing. 

Further Particulars may be obtained from 

GEO. H. MORLEY, . Seaoateny. 


ST. THOMAS’S HOSPITAL 
MEDICAL SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E. 
,1wo ENTRANCE SCIENCE SCHOLARSHIPS of 125 Guineas and 


00 respectively, open to all First-Year Students, will be offered for Compe- 


dation in SEPTEMBER 1850. 
Special Classes are held throughout the Year for the PRELIMINARY 


SCIENTIFIC and INTERMEDIATe M, B. Examination of the Uni- 
versity of London, and may be joined at any time. 

Entries may be made to Lectures or Hospital Practice, and Special 
Arrangements are made for Students entering in their Second or subsequent 
Years ; also for Dental Students and fur Qua alified Practitioners. 

Prospectuses and all Particulars may be obtained from the Medical 


S y, Mr. GEORGE RENDLE. 
a chen a E. NETTLESHIP, Dean. 


OWENS COLLEGE, MANCHESTER. 


Owing to the Appointment of Dr. STE WART to the George Henry 
Lewes Scholarship, the SENIOR DEMONSTRATORSHIP in PHYSIO- 
LOGY at the College is vacant. ; 

The Senate invite Applications for the Post. The Stipend is £150 per 
Annum. ’ ? 

A detailed statement of the duties, &c., 


REGISTRAR. 
Applications, with Testimonials, should be addressed to the Senate, under 


cover to the REGISTRAR, not later than NOVEMBER 20. 
HENRY WM. HOLDER, M.A., Registrar. 

See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN. 
TERN, used by W. Lant CarrENTER, Esq., Prof. ForBEs, B. J. MALDEN, 
Esq. New Oxyhydrogen Microscope. Grand Results. Docwra ‘lriple, 
Prize Medal, Highest Award. Patent Pamphagos Lantern Science Lecture 
Sets. Novelties Che apest and Best. Elaborately Illustrated Catalogue, 
300 Pages, 1s. ; Postage, 5¢. Smaller do., 6d. Pougtiee’ Free. HUG HES, 
Specialist, Brewster House, Mortimer Road, Kingsland, N. 


may be obtained from the 


MR. ERIC STUART BRUCE, M.A. Oxon. ’ 
F.R.Met.Soc., can accept ENGAGEMENTS for the delivery of his 
eminently successful Popular Lectures on Scientific Questions of the 
Day. Brilliant Experiments.—Address, E. Bruck, Esq., 10 Observatory 
Avenue, Kensington, London, W. 





BOTANICAL aad ZOOLOGICAL SPECI- 
MENS from the Equatorial Fl ra and Fauna, especially Orc hids and 
Butterflies. —A. REMPEN, Parad, Brazil. 

OSTEOLOGICAL SPECIMENS, 
MODELS, &c.—MOORE BROS., 49 Hardman Street, Liverp: 


Price List, ‘Three Stamps. 
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SILVERED-GLASS REFLECTING 
TELESCOPES. 
CALVER’S well-known TELESCOPES received the Highest Award for 


“Excellence and Improvements” at the International Exhibition, London. 
Catalogues and Testimonials, 1s.—G. CALVER, F.R.A.S., Widford, 
Ci velmsford. 


MICROSCOPES, OBJECTS, &c. 


Mounted Objects of every description. Entertaining Slides for Evening 
Exhibition, 5s. dizen. Microsc pes, Accessories, Mounting Requisites. 
Catalogue Free.—HENRY EBBAGE, 344 Caledonian Road, London. 


KOR SALE.—ASTRONOMICAL TELE- 
SCOPE, with Portable Universal Equatorial Mcunting. Objective, 
43 inches, Finder, Eye- pieces, &c. A Superior Instrument, by Cooke, 
of York.—Address, ** Z.,” 75 M ee un Lane, Bradford. 


MANUSCRIPT COPYING 


By Typewriter. Special attention given to Papers on Technical Subjects 
for Public Reading. 
Price, 1s. 3d. per 1000 Words. Manifold Copies, 1s. per tooo Words. 
STANDARD TYPEWRITING CO., 90 & gt Queen St. (third floor), E.C 


WEAK AND DEFECTIVE SIGHT.— 


SPECTACLES scientifically adapted to remedy impaired vision by 
Mr. ACKLAND. Surgeon, daily, at Horne AND [THORNTHWAITE’S, 
Opticians to the Queen, 416 Strand, L ondon. The weak-sighted shx ould 
read Ackland’s “* Hints on ae" 6d., post free 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. It has been adopted in 
the principal Banks, Public Offices, and Railway Cumpanies throughout 
Ireland. 








Ficws easily from the Pen. 
Blotting-paper may be applied at the 
moment of writing. 


It writes almost instantly full black. 
Does not corrude Steel Pens. 
1, cleanly to use, and not liable to Blot. 





Can be obtained in London, through Messrs. Barctay & Sons, Farring- 
don Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


KING, MENDHAM, &Co., 


Electrical Engineers 
AND 

Manufacturing Electricians. 
SPECIALTIES.—K.M.B. Patent Pocket Gal- 
vanometer. Price, Post free, 12s. 9d@.; Case, 
1s. 6d. extra. ‘Testing Instruments, Primary 
3atteries, Wa.mshurst Machnes of Improved 
Pattern. 


Western Electrical Works, Bristol. 


New ILLUSTRATED CATALOGUE, PosT FREE, 43d 7. 


TUDSBURY & SONS’ 


NEW HIGH-TENSION EBONITE 
“CYLINDER” WIMSHURST 


ELECTRIC MACHINE. 


Four cylinders, immense power. Simplest, best, 
and cheapest Machine yet invented. Further Im- 
provements this Season. Dr. Brewer, the well- 
known author, says of our Machines: —‘*‘ Far more 
perfect than any hitherto invented.” CYLINDER 
MACHINE, GIVING 6-INCH SraRK, £3 7s. New 
a: Illustrated Catalogue, One Stamp. 


EDWINSTOWE, NEWARK. 


- GALTON’S WHISTLES > 


For Determining the Upper Limits of Audible Sound 
in Different Persons. 
Prices 10s. 6d, and 2I1s. 


GEORGE SPILLER, 
MANUFACTURING OPTICIAN, 
3 Wigmore Street, W. 








ELECTRIC LANTERNS, 


Double-fronted, 




















made entirely of Brass 


For Diagram and Spectrum Work, 
415 155. 


As made for Oxford University, 


ELECTRIC MICROSCOPES. 


SCIENTIFIC AND PHYSICAL 
APPARATUS 

OF EVERY DESCRIPTION, 

New Catalogue, 144 pp., 6d. 


OPTICAL LANTERNS 


AND SPECIAL APPARATUS FOR PROJECTION. 
New Lilustrated Cat talog ue, 6d. 


LANTERN SLIDES 


OF ASTRONOMY, GEOLOGY, PHYSIOLOGY 
&e., &c. 
Catalogue, 3d. 


NEWTON & Cco., 
Manufacturing Opticians to the ( Queen and 
the Government. Agents by Appoint-@ 
ment to the Science and Art Departnent, 
3 FLEET STREET, LONDON. 


JOHN J. GRIFFIN & SONS LimiTeD, 


MANUFACTURERS OF 


CHEMICAL & PHILOSOPHICAL APPARATUS 


NOW READY, 
Mlustrated Classified and Descriptive 


CATALOGUE of CHEMICAL APPARATUS. 


Royal 8vo, 113 pp., Illustrated with nearly 600 Woodcuts, 
6d., Post free. 


22 GARRICK STREET, COVENT GARDEN, 
LONDON, W.C. 


OIL, ENGINE 


(PRIESTMAN’S, HUME’S, & ETEVE’S PATENTS). 
NO COAL. NO CAS. NO BOILER. NO SMOKE. 
USES COMMON MINERAL OILS ONLY. 
NO EXTRA INSURANCE CHARGED. 


Royal Agricultural Society’s Silver Medal at Nottingham, 1888, 
and at Windsor, 1889. 


SUITABLE FOR ANY DRIVING PURPOSES. 


Fullest Particulars on application to 


PRIESTMAN BROS., Lyrop., 


Works: Hull. London Office: 73a Queen Victoria Street, E.C. 





ait STANLEY fas 


Mathematical Instrument Manufacturer to H.M. Government, Council ot 
India, Science and A.t Department, Admiralty, &e. 
Mathematical, Drawing, and Surveying Instruments 
of every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Lllustrated Price List Post Free. 
W. F. S. obtained the only Medal in the Great Exhibition of 1862 fir 
Excellence of Constructiin of Mathematical Instruments, and the on y 


Gotp Mepat in the International Inventions Exhibition 1885 for Matl.e- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 





Address :—GREAT TURNSIILE, HOLBORN, LONDON, W.C. 
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GEORGE PHILIP & SON'S LIST. 


JOHN DAVIS. 


ARCTIC EXPLORER AND EARLY INDIA NAVIGATOR. 
*By CLEMENTS R. MARKHAM, C.B., F.R.S. 


Three Hundred Pages, Crown 8vo, with 16 Original Illustrations and 12 
Maps, Price 3s. 6¢. Forming the First Volume of ‘‘ THE WORLD'S 
GREAT EXPLORERS AND EXPLORATIONS.” Edited by J. 
SCOTT KELTIE. Librarian Royal Geographical Society; H. J. MAC- 
KINDER, M.A.. Reader in Geography at the University of Oxford ; and 
E. G. RAVENSTEIN, F.RGS. 

‘‘A thoroughly original and carefully executed book.”—7he British 
Daily Mail. 





To be followed, on December 1, by 


PALES TIN EE. 
By MAJOR C. R. CONDER, R.E., 
Leader of the Palestine Exploring Expeditions. 

Uniform in Size and Price. Detailed Prospectus of the Series may be 
obtained on application. 


THE BEST ACCOUNT OF AFRICAN TRAVEL. 

By JOSEPH THOMSON, 
Author of ** Throuzh Masai Land.”’ 

504 pp-, Crown 8vo, handsomely Bound in Cioth, gs. 


TRAVELS IN THE ATLAS AND 
SOUTHERN MOROCCO. 


A NARRATIVE OF EXPLORATION. 
“ 
to our knowledge of Morocco, it is most attractieely written. . . . The book 
is got up with excellent finish and taste, and the 70 illustrations and 2 maps 
are themselves a valuable help to the story.”— 7%mes 
‘* Mr. Thomson, a wilful as well as a dauntless explorer, justified the risks 
he ran by success ; and his narrative of adventure gives us an exciting peep 
at the mighty Atlas, a very good idea of Southern Morocco, a stirring 
picture of the city itself, and graphic sketches of the Moorish, Jewish, and 
Berber races with whom he came in contact.’’—S/ectator 


GEORGE PHILIP & SON, 62 Fleet Street, London. 


BOOKS FOR NATURE LOVERS. 


COMPANION VOLUME TO “BY LEAFY WAYS.” 

Now Ready, Crown 8va, Price 5s., tastefully Printed and Bound, and 
beautifully Illustrated witn Designs by Mr. E. T. Compton. 
Also, handsomely Bound in Calf, Marble Edges, Price 1os. 6d. net. 

IDYLLS OF THE FIELD. 
By F. A. KNIGHT, Author of ‘* By Leafy Ways.” 
‘“«'The author’s genuine love of Nature both animate and inanimate, his 
rare gift of observation and not le-s power of description, need no com- 


mendation. ‘lhe admirable little drawings are thoroughly in harmony with 
the spirit of the book.” —Daily News. 





Now Ready, in Crown 8vo, tastefully Printed and Bound, with dainty 
ead-pieces, Price 5s., Post free. 


GLIMPSES OF ANIMAL LIFE. 
A NATURALIST’S OBSERVATIONS OF THE HABITS AND 
INTELLIGENCE OF ANIMALS, 
By WILLIAM JONES, F.S.A., Author of *‘ Treasures of the Earth,” &c, 
‘‘ A very pretty book, which all who take an interest in natural history 
will read with increasing satisfaction. The opening chapter abounds with 
anecdotes, and all of them afford materials for many instructive lessons ; 
throughout the author seeks to show the bright side of his subject.”— 
London Daily Chronicle 
Now Ready, in Crown 8vo, tastefully Printed, and with numerous I Ilustra- 
tions, Bound in Cloth, Gilt Lettered, Price 4s. 6¢., Pest free. 


A NEW VOLUME OF 


ADDRESSES AND TALKS TO CHILDREN. 
THE GOD OF THE CHILDREN; 


OR, 
HOW THE VOICES OF NATURE SPEAK TO US. 
By BEDFORD POLLARD. 


‘*This volume will form a welcome addition to the Sunday Library of 
many ahome. It is full of matter which will form texts for pleasant talks, 
and the author succeeds in keeping the attention of his little auditors by 
constantly appealing to illustrations within their own experience. Apart from 
the deeper purpose running through the book—that of showing the Divine 
wisdom and foresight in Nature—the Natural History information, so 
pleasantly given, will excite interest and make the book a popular com- 
panion of boys at all hours,’’—FRepERicK ANDREWS, B.A., Head Master 
of Ackworth Schools. 


L-ndon: ELLIOT STOCK, 62 Paternoster Row, E.C. 
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A. &.C. BLACK’S LIST. 


PROF. CHRYSTAL. 
Next Week, in Crown 8vo, pp. 588, Price 12s. 6d. 


ALGEBRA. An Elementary Text-book 
for the Higher Classes of Secondary 
Schools and for Colleges. 


PART II. By Geo. Chrystal, M.A., LL.D., 
Honorary Fellow of Corpus Christi College, Cambridge ; Pro- 
fessor of Mathematics in the University of Edinburgh. 

“In taking leave of this work, which has occupied most of the 
spare time of five somewhat busy years, I may be allowed to 
express the hope that it will do a little in a cause that I have 
much at heart—namely, the advancement of mathematical learn- 
ing among English-speaking students of the rising generation. 
It is for them that I have worked, remembering the scarcity of 
aids when I was myself a student ; and it is in their profit that I 
shall look for my reward.” 


BY THE SAME. 
In Crown 8vo, Cloth, pp. 559, Price 10s. 6d. 
ALGEBRA. PART I. SECOND EDITION. 


PROF. TAIT. 
In Crown 8vo, Cloth, pp. 304, Price 6s. 
LIGHT. 
Second Edition, Revised and Enlarged. 
By P, G. Tait, M.A., 


Professor of Natural Philosophy in the University of Edinburgh. 


BY THE SAME, 
In Crown 8vo, Cloth, Price 7s. 6d. 
PROPERTIES OF MATTER. 
MISS CLERKE. 
In t Vol., Crown 8vo, Price 12s. 6d. 
A HISTORY OF ASTRONOMY 
DURING THE NINETEENTH CENTURY. 
By Agnes M. Clerke. 
Second and Enlarged Edition. 


‘* Since the publication of Prof. Newcomb’s ‘ Popular Astro- 
nomy’ in 1878, this is undoubtedly the most remarkable work 
of a popular character that has appeared in this country on the 
subject of astronomy.” —PAilosophica! Magazine, 


SIR WILLIAM TURNER. 


In One Volume, Crown 8vo, pp. 907, Price 16s. 
INTRODUCTION TO HUMAN 
ANATOMY. 


By Sir William Turner, M.B., F.R.S., 
Professor of Anatomy in the University of Edinburgh. 
Illustrated with 235 Wood Engravings. 


A. C. L. GUNTHER. 
In Demy 8vo, pp. 720, Price 24s. 


THE STUDY OF FISHES. 


By Albert C. L. G. Giinther, M.D., Ph.D., F.R.S., 
Keeper of the Zoological Department, British Museum. 
Illustrated with 320 Wood Engravings. 

‘* Altogether the volume is invaluable, and it forms the first 
really thorough introduction in the English language to the 
study of that class of vertebrates upon which, after all, our 


whole knowledge of every higher form must necessarily be 
based.” —Pal/ Mall Gazette. 


THE 


EDINBURGH: ADAM & CHARLES BLACK. 
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“MR. WALTER SGOTT’S PUBLICATIONS. 
Crown 8vo, Cloth. Price 3s. 6d. per Vol.; Half Morocco, 6s. 6d. 


CONTEMPORARY SCIENCE SERIES. 
Edited by HAVELOCK ELLIS. 


Most of the Volumes will be Illustrated, containing between 300 and 400 
pages. ‘The first Volume will be issued on October 25, 1889. 
Others to follow at short intervals. 

he Contemporary Science Series will bring within general reach of the 
Sesiah: speaking public the best that is known and thought in all depart- 
ments of modern scientific research. The influence of the scientific spirit is 
now rapidly spreading in every field of human activity. Social progress, it 
js felt, must be guided and accompanied by accurate knowledge—know- 
ledge which is, in many departments, not yet open to the Engl.sh reader. 
In the Contemporary Science Series all the questions of modern life—the 
various social and politico-economical problems of to-day, the most recent 
researches in the knowledge of man, the past and present experiences of the 
race, and the nature of its environment—will be frankly investigated and 
clearly presented. 

The first Volumes of the Series will be :— 

THE EVOLUTION F SEX By Prof. Patrick GEppEs and 

J. ARTHUR THOMSON. With 104 Illustrations, and about 322 pages. 


[Ready October 25. 
ELECTRICITY IN MODERN LIFE, By G. W. pr Tunzet 
With 88 ee [Heady Novembe 
THE ORIGIN OF THE ARYANS. By Dr. Isaac Taytor. With 
numerous I }Justrations. 


[Ready December 25. 
The following writers, among others, are preparing Volumes for this 








Series :— 

Prof. E. D. Cope, Prof. G. F. Fitzgerald, Prof. J. Geikie, G. L. Gomme, 
E. C. K. Gonner, Prof. J. Jastrow (Wisconsin), E. Sidney Hartland, Prof. 
C. H. Herford, J. Bland Sutton, Dr. C. Mercier, Sidney Webb, Dr. Sims 
Woodhead, Dr. C. M. Woodward (St. Louis, Mo.), &c 


London: WALTER SCOTT, 24 Warwick Lane. 





TWO NEW BOOKS ON BIRDS. 


Demy 8vo, 650 pages, with an Etching by Pinna SHorT, 18s. 


NOTES ON SPORT AND ORNITHOLOGY. 


By His Imperial and Royal Highness 
The late CROWN PRINCE RUDOLF of AUSTRIA. 
Translated, with the Author's permission, by C. G. DANFORD. 
With a Preface by Dr. ALBERT GUNT HER, F.R.S., &c. 





In 1 Vol., 790 Pages, Seew ion Baye 367 Fi ine Woodcuts and 3 Maps, 


AN ILLUSTRATED MANUAL OF BRITISH 
BIRDS 


By HOWARD SAUNDERS, F.L.S., F.Z.S., &c., 


Editor of the Third and Fourth Volumes of “‘ Yarrell’s History of British 
Birds,” Fourth Edition 


GURNEY & JACKSON, I Paternoster Rew (Mr. Van Voorst’s 
Successors).* 





Completion of Hudson and Gosse’s Rotifera. 


THE ROTIFERA, 


“WHEEL-ANIMALCULES,”. 


By C. T. HUDSON, LL.D., and P. H. GOSSE, F.R.S, 


With 30 Coloured and 4 Uncoloured Plates, 
In 6 Parts. 4to. 10s. 6d. each. 
Supplement, 12s. 6d. 
Complete in 2 Vols. with Supplement, 4to, £4 4s. 


*," The Plates in the Supplement contain figures of almost all the Foreign 
Species, as well as of the British Species, that have been discovered since the 
publication of Vols. I. and II. 


London: LONGMANS, GREEN, & CO. 


NEW EDITION OF PROF. TAIT’S “LIGHT.” 
Now Ready, Second Edition, Crown 8vo, Price 6s. 


KiieGuH TT. 


SECOND EDITION. 
By P. G. TAIT, M.A., 
Professor of Natural Philosophy in the University of Edinburgh. 
Edinburgh: ADAM & CHARLES BLACK. 








JUST PUBLISHED. 
Demy 8vo, Cloth, 710 pages, with (80 Illustrations, Price 18s. 


EXPERIMENTAL SCIENCE: 


Elementary, Practical, and Experimental Physics. 
By GEORGE M. HOPKINS. 


The design of this work is to afford to the student, the mechanic, and all 
who are interested in science, a ready means of acquiring a general know- 
ledge of physics by the experimental method, and also to furnish to the 
teacher suggestions in experimentation which w ill be hel pful in making class- 
room work interesting and attractive. Most of the apparatus illustrated and 
described may be constructed and used by anyone having ordinary me- 
chanical skill. Simple and easily made devices have been chosen for physical 
demonstration. With scarcely an exception, the experiments described were 
performed at the time of writing, to insure fullness of detail, and to avoid 
Inuccuracies, 

E. & F. N. SPON, 125 Strand, London. 


Just Published, Demy 8vo, Limp Cloth. 
NOTES ON THE PINKS OF 
WESTERN EUROPE. 
3y FREDERIC N. WILLIAMS, F.L.S., 
Post free, 1s. 7d@., of the Author, 151, atl Street, aaa WT. 


Pp. 4 


Also, woltun with above, pp. 24, Post free, 1s. 3d. 


ENUMERATIO SPECIERUM ” VARIETATUMQUE 
GENERIS DIANTHUS, 


Including an Account of the Morphology of the Genus. 


Now Ready, Vol. III., Papilionida and Hesperidz, completing the Work, 


SOUTH AFRICAN BUTTERFLIES: A 
Monogra aph of the Extra-Tropical Species.5 By ROLAND TRIMEN, 
F.R.S., F.L.S., F.Z.S., F.Ent.S., &c., Curator of the South African 
Museum, “Cape Town; assisted by jJAME S HENRY BOWKER, 
pes S., F.R.GS., &c., &c., Colonel (Retired) in the Cape Service ; 
Late Pine andant of the Frontier Armed and Mounted Police ; Gov- 
ernor’s Agent in Basutoland, and Chief Commissioner at the Diamond 
Fields of Griqualand West. 


The Work is published in Three Volumes, De my Svo, 
Plates. Price for the C: omplete Work, £2 125. 6d. 


London: TRUBNER & CO., Ludgate Hill. 


Cloth, with Twelve 


A HANDSOME GIFI-BOOK, 


Just Published, Crown 8vo, E aognatty Bound in Cloth, Price 4s. 6d. ; 
‘Gilt t Edges, 5s. 


FLOWER LAND: an Introduction to 
Botany. With 150 Illustrations. By ROBERT FISHER, M.A. 


London: BEMROSE & SONS, 23 Old Bailey; and Derby. 


AMERICAN MINERALS. 


Prof. A. E. FOOTE, having been fully occupied with the numerous cus- 
tomers who have visited his branch at No. 14 rue Desaix, Paris, has been 
unable to fill the many orders received by mail, and on this account he will 
remain at the above place until December 15, and will be glad to meet 
Collectors there, as well as to fill orders for Minerals received previous to 
that date. 

The Exposition Grounds will remain open to the public, and Porte Desaix, 
only a minute’s walk from his Store, is one of the four entrances to be kept 
open. Many of the rare and choice Minerals shown in his exhibit will be 
removed to 14 rue Desaix. 

Here also will be found the most beautiful Red Vanadinites ever 
seen, with Crystals remarkable for large Size and brilliant Colour, and at 





| very low Prices; really showy Specimens are sold at from 2s. toss. Also 


beautiful Red Wulfenites from the Red Cloud Mine, Arizona: fine single 


| Crystals are sold at from 1s. to 5s. 





Among the other remarkable Minerals are Gadolinite, Colemanite, 
Hanksite, Thenardite, Apophyllite, Speryllite, Beryllionite (new Glucium 
Species described by Dana), &c. 


Specimens sent on Approval. 


Especial attention is called to the appropriateness of 
these beautiful Minerals 
for Christmas and other Presents. 


Prof. FOOTE has for Sale,:at 1223 Belmont Ave., Philadelphia, Pa., U.S.A., 
The Largest Stock of Scientific Books in the World, 
and will exchange for good Minerals and for Books. 


Send for Catalogue, specifying in what branch of Science you are interested. 
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SECOND EDITION. 
WATTS’ MANUAL OF CHEMISTRY 


Edited by WILLIAM A, TILDEN, D.Sc., F.R.S. Professor o 
Chemistry in the Mason College, Birmingham, 
AND INORGANIC CHEMISTRY. 8s. 6a. 


PHYSICAL # 
CHEMISTRY OF CARBON COMPOUNDS, 


CHEMISTRY. tos 


ORGANIC 


or 


& A. CHURCHILL. 


London : » 





CAMBRIDGE UNIVERSITY 


HUMAN PHYSIOLOGY. An Outline ofa 
Course of Lectures by E. A. PARKYN, M.A. (late Scholar of Christ's 
College, Cambridge). Crown 8vo, Cloth, 167 pp., 2s. 

ALLMAN & SON (Limited), 67 New Oxford Street, W.C. 


EXTENSION LECTURES. 


London : / 





Price IS. Post Free. 


INDIGESTION: ITS CAUSES AND 


/ 5. © CROCKETT. 


| Maker cf every description of Entomological Cabinets and Apparat: 5 
| al and Book-boxes, fitted with Camphor-ceils ; Se:ting Boards, Oval o; 
, &c. Cabinets of every description kept in stock. SPECIAL INSE Cl 
| CAB INETS, with Db rawers fitted with Glass Tops and Boitoms to sh 
upper and under side without removing insect. Store-boxes specially mad 
| for Continental Setting, highly rec ommended for Beetles. All best wo: 
| Lowest possible terms for ash. Prices on Application. Estimates suppli: 
Trade supplied. Established s'nce 1847. 
Show Roor USA Prince’s Street, Cavendis: Square, W. (7 doors fr 
| Oxford Circus. ries—34 Ridinghouse Street, and Ogle Street, W. 


Lack 








INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 
DENT’S. NEW ILLUSTRATED 
CATALOGUE of HIGH-CLASS; 


WATCHES. 


WATCHES and CLOCKS 4; 
REDUCED PRICES, sent pos 
free on application to E. DENT 






































CURE. By JOHN H. CLARKE, M.D. | and Co., Makers to the Queen, 
J. EPPS & CO., 170 Piccadilly; and 48 Threadneedle Street. | 61 STRAND, LONDON, W.C., 
MINERALOGY AND GEOLOGY. al ccc 
_Mr. HENSON, 97 Recent Strest, Lonpon (late 277 Strand),’in- | c an . 
vites inspection of some EXCEEDINGLY CHOICE CORNISH MINE- ° os = 
RALS, consisting of CALCITES From THE CELEBRATED HERODSFOOT = c+ 2 Oo 
MINE, REDRUTHITE, IRIDESCENT FAHLERZ, GOETHITE, ‘Oo - © “oO” 
and LARGE crysTALs of CASSITERITE. ‘= @ 2 & 
From CUMBERLAND: FINE EXAMPLES of the VERY INTER- x © Pure Concentrated = Bs. 
ESTING “BUTTERFLY” TWIN CRYSTALS OF CALCITE, w © & i 
WITHERITES, GREEN AND OTHER FLUORS. ~_s 3B Su 
RHABDOPHANE, SCOVELLITE, FORESITE, EPISTILBITE, = oe 
THORITE. FINE SERIES OF POLISHED AGAT s 2) 
ao. 1) 
Specimens sent on Approval. = 
ead for STUDENTS, hn gal oF Sa and MUSEUMS ——_—— — * 
ESSONS GIVEN IN MINERALOGY. BLOWPIPE CASES AND 
APPARATUS. GEM STONES. Catalogues Free. MADE WITH BOILING > a 
SAMUEL HENSON, 97 Regent Street, London, W. 
(aA FEW DOORS FROM ST. JAMES’S HALL.) 
Established 1840. 
F.H. BUTLER, M.A. Oxon., A.R.S.Mines, &c., GRATEFUL—COMFORTING. 
NATURAL HISTORY AGENCY, 
1448 BROMPTON ROAD, LONDON, S.W., 
Near the British Natural History Museum. 
English and Foreign Rocks, Minerals, Fossils, Shells, and other MADE WITH BOILING MILK, 
bjects of Natural History. 
HAND SPECIMENS of ROCKS and ROCK-FORMING MINERALS, AN 
from 3d. each, especially selected for Private Study and Science 
Teaching RR NOSO alge) INFAL 
STUDE NTS’ CABINETS, 12 inches < 84 inches X 3} inches, with two ae 


Lifting Trays and Internal Fittings, ‘containing 60 to 65 Examples of 
Minerals, Rocks, and Rock-Formers, Fossils to illustrate all Formations, 
or Recent Shells : 17s. each 
ROCK SECTIONS IN GREAT VARIETY. 
MICRO GLASS SLIDES and COVER SLIPS, Round or’ Square (des¢ 
English make only). RACK BOXES, &c. 
APPARATUS for BLOWPIPE and other ANALYSIS. | 
CABINETS for Minerals or Shells, or fitted with divisions for Eggs. 
GLASS-TOPPED BOXES in all sizes, and other Scientific Requisites. 
cny's s Work executed on the Premises. 


MINERALOGY AND GEOLOGY. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, AND MUSEUMS. 


VERY eer gg FOR PRACTICAL WORK, CABINETS, 
ASES, APPARATUS OF ALL KINDS. 


The apne. Stock in England of Rocks, Rock-Sections, 
Minerals, Fossils. 


New Catalogues and Lists now ready, Free, of 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
GEOLOGICAL COLLECTIONS. 


and Rocks, labelled with Name. Locality 
1oo Specimens, 255. ; 





Comprising Fossils, Minerals, 
and Geological Position, in Mahogany Cabinets. 
200 ditto, 50s. The best value obtainz able. 

Micro-sections of Rocks in great variety. 
and other Geological Requisites 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
NEWGATE STREET, LONDON, E.C. 


ry) 


Cabinets, Glass-topped Boxes, 
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| To India, China, and Satie one — 








For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Discases it is unequalle?. 


“NATURE.” 


d. 


SUBSCRIPTIONS TO 


s. 
cl ae ee ee ee 
DNs. + « 48 44 eee SS 
VETTEL ee 

To the United States, the Continent, 
ee . 
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0 eee ae eee ae eee 


30 6 
15 6 
8 o 


WMD. + 669s + os ewe ws oe SES 
Halfyearly. . sss. + +... sss 16 6 
Quarterly .....6. e+ €6 


CHARGES FOR ADVERTISEMENTS. 


Three Lines in Column 2s. 6d. 9d. per Line wre 
4 





d. 

One Eighth Page, or Quarter Column . . . 0 8 6 
Quarter Page, or Halfa Column ..... 115 © 
Half a Page, ora Column .......- 3 5 O 
-- 6 60 


Wane TOR ss a6 KS 6. 0 He a 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 
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NOW READY, Ww ITH ILLUSTRATIONS AND PL ANS. | 

TRAVELS IN INDIA OF JEAN BAPTISTE TAVERNIER, BARON OF 
AUBONNE. Translated from the original French Edition of 1876, with a Biographical Sketch of the Author, Notes, 
Appendices, &c., by V. BALL, LL.D., F.R.S., F.G.S., Director of the Science and Art Museum, Dublin, Author of 
“Jungle Life in "India, ” <The Economic Geology of India,” &c. With Illustrations and Maps. 2 Vols., Medium 8vo, 
£2 25. 

NOW READY, THIRD EDITION. 

DARWINISM: an Exposition of the Theory of Natural Selection, with some of its 
Applications. By ALFRED RUSSEL WALLACE, LL.D., F.L.S., &c.; Author of ‘‘The Malay Archipelago,” 
«*The Geographical Distribution of Animals,” ‘Island Life,” &c. With Portrait and Map. Crown 8vo, 9s. 

MACMILLAN AND CcO., , LONDON. 


ENCER'S 
fs 


On the 1st of every ny 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 
ConTENTS :—Original Articles by leading Botanists. —Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 
Price 1s. 3¢. Subscription for One Year, payable in advance, 12s. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, EC. 






FOR INFANTS. 






Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 


GOLD MEDAL, HEALTH EXHIBITION, LOND Type-Writing, are easily, quickly, and cheaply produced by the 


HIGHEST AWARD, ADELAIDE 1887, and MELBOU RNE’ 1888. 
The British Medical Journal says : ee Benger’s Food has by its excel- 
(ence established a reputation of its own.” 
“Devised on original lines, infants do remarkably well on it. There is | 





certainly a great future before it.”—//Zus trated Medical News. Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
“Mr. Benger’s admirable preparations.’”’—Lancet. | resemble writtes letters. Used at the House of Lords, &c. 
Tins—1A, 20, Ss, OBS Mj, Everywhere. | AUTOCOPYIST DEPT. (A.£.7.Co., 1a.) 
| 


WHOLESALE OF ALL WHOLESALE HOUSES. London Wall, London, and 52 Princess Street, Manchester. 





















SEE: PRICE + LIST. 


Waltham Bro: Brewers.London. SW. 
WIMSHURST MACHINE. | 
Works in any Weather. Size giving 4) Sparks, £4 10s. 


SCHOOL APPARATUS, 


Approved by Science and Art Department. 


EARVEWY GQ PEAFS, 
_6 CHARING CROSS ROAD, W.C, 


p ee 99 HATTON GARDEN, 
Discount for the Trade. London, E.C. 
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». 3 > & | FIELD GLASS. 
Medium Size. fas = y | Small Size. 
) Clear Definition. fay = & | Clear Definition. 
=m Good Field. a= & = & | Good Field of View. 
Magnifying 64 be) =: ; = Magnifying 16 
times. 5 <3 5 | times. 
70s. 30s. 21s. 





For Definition and Magnifying Power we invite intending Purchasers to test our Field Glasses against any in the World. 
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JUST PUBLISHED. 


NEW EDITION OF WATSON AND SONS’ 


CATALOGUE OF MICROSCOPES, OBJECTIVES, & ACCESSORY 
APPARATUS. 


It contains Instruments suitable for every class of investigation, many of quite new design, and all fitted with every modern 
improvement. 


Everyone interested in Microscopy, and especially intending purchasers of Instruments, should see this new Catalogue. 
Forwarded Post Free on application to 


W. WATSON & SONS, Opticians to Her Majesty’s Government, 
313 HIGH HOLBORN, LONDON, W.C., anv 251 SWANSTON ST., MELBOURNE, AUSTRALIA. 
ESTABLISHED 1837. 


“IT IS NOT TRUE” that any Disinfectant excels, or is cheaper (in using) than 
CAL VER T’S 


No 5S CAR BOLIC. 


The most reliable preparation VET discovered as a Preventive of Cholera or Fevers, and for the destruction of Insect or Germ Life. 
Sold in 1/ and 1/6 ribbed Bottles, i, 4, and 1 Gallon Tins. 
Dr. R. M. Gover, in his report to the Director-General of Prisons, says — ‘Carbolic Acid is the most certain and power/ul 
of the numerous substances used as antiseptics and disinfectants. The preparations supplied by Messrs. CALVERT AND Co, are 
in my opinion, much superior to those of any other manufacturer, , 


See that Trade Mark is on ( each Package over the Cork. 


F. C. CALVERT AND CO., MANCHESTER. 
Awarded 50 Gold and Silver Medals and Dipiomas, 


In each case the HIGHEST Award when tested in competition with other Disinfectants. 





Printed by Riemarb Ciay anp Sons, Litre, at 7 and 8 Bread Street Hill, esos V.ctoria Street. in the City of London, and Pull.she d “by 
MACMILLAN AND Co., at the Office, 112 Furth Avenue, New York.—Tuurspay, November 14, 1839. 
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A WEEKLY 


ILLUSTRATED JOURNAL OF 


SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


No. 1047, VOL. 41.] 


Registered asa Mewspaper at the General Post Office.] 


NEWTON'S 





‘SAdOOSATSAL 





ASTRONOMICAL 


Brass Body, 3-inch Object-gi!t-s, Terrestrial and 1 Astronomical Eye-piece, 
on Pillar sn? Claw Stand with universal joint, £7. 
Cheap portable Equatorial Stand for 3-inch to 4-inch Telescope, with 
adjustment for latitude and divided circles, on stout firm Tripod, £7 15s. | 

Without Tripod £5 5s. 
New Patent Rotating combined Solar and Star Diagonal, 
for carrying 2 Eye-pieces 75s. 
Ditto ditto ditto, for carrying 4 Eye-pieces 95 
This enables the power to be changed with great rapidity and ease. 

NEWTON & CO., Opticians to the Queen and the Government, 
3 FLEET STREET, LONDON. 

lllustrated Catalogue, 6d. 


THURSDAY, NOVEMBER 21, 


1889. [PRICE 15 CENTS. 


(All Rights are Reseed. 


NALDER BROS., & CO.., 


Sole Makers of Profs. AYRTON and PERRY’S 
LATEST TYPE OF SECOHMMETERS AND STANDARDS 
OF SELF-INDUCTION. 
132 HORSEFERRY ROAD, WESTMINSTER. 


TELEPHONE 3120. TeLeGrRApnHic ADDRESS: SECOHM, LONDON 


1PPLICATION. 


PRICES ON 








SECOHMMETER. 





THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE. 


RADIO-MICROMETER. 


Designed under the direction of Mr. C. V. BOYS, F.R.S. See his paper in 
Phil. Trans. of the Royal Society, vol. 180 (1889), A. 41. 


Price and Description will be sent on Application. 


QUARTZ FIBRES. 


Made by the method described by Mr. C. V. BOYS, in his paper ‘On the 
Production, Properties, and some Suggested Uses of the Finest Fibres” 
(Phil. Mag., June 1887). 

The Cambridge Scientific Instrument Company are now manufacturing 
rae above in various thicknesses, and have a quantity on hand for immcdiate 
delivery. 


Now Ready, Vol. X. Complete. 
Price to Subscribers 21s. per Yearly Volume, post free. 


THE JOURNAL OF PHYSIOLOGY. 


Edited, —_ the Co-operation in England of Prof. W. RUTHERFORD, 
F.R.S., ef Edinburgh, Prof. J. BURDON-SANDERSON, F.R.S., 
of Oxford : and in America of Prof. H. P. BOWDITCH, of Boston; 
Prof. H. NEWELL MARTIN, F.R.S., of Baltimore; Prof. H. C 
WOOD, of Philadelphia, 

By MICHAEL FOSTER, M.D., F.R.S. 


Published by the Proprietors and sold on their behalf at 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY'S WORKS, 


ST. TIBB’S ROW, CAMBRIDGE. 





NEGRETTI AND ZAMBRA’S | 
OPERA, RACE, & FIELD GLASSES 


OF EVERY DESCRIPTION, 


USEFUL AND 
ORNAMENTAL. 
squvmMdn 
aNV VANIND ANO 





Barometers, Microscopes, Telescopes, 


Magic Lanterns, &c., &c. 
Illustrated Price Lists posted free to all parts of the World. 


NEGRETTI & ZAMBRA, 


OpTICIANS AND SCIENTIFIC INSTRUMENT Makers TO THE QUEEN. 
HOLBORN VIADUCT, E.C. 
Branches:—45 CORNHILL; 122 REGENT STREET. 
Photographers at the CRYSTAL PALACE, 
N, & Z.’s Large Illustrated Catalogue, 1200 Engravings, Price 5s. 6d. 
Telephone No. 6583. Telegraphic Address: Negretti, London. 
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Of NovEMBER 28, containing the 


INDEX 


TO 
VoLuME XL., will form a DouBLE NUMBER, 


Price One Shilling. 
OFFICE:—29 BEDFORD STREET, STRAND. 


HENRY EBBAGE, 

344 CALEDONIAN ROAD, LONDON. 
Microscopes for Analysts, Brewers, and Students. 
Micro-Objects of every description. Slides 31. 

Entertaining Slides for Evening Exhibition, 5s. Dozen. 
Micro-Polariscopes, and all Accessories. 
Mounting Apparatus, and all Requisites. 

Catalogue free. Please mention this Paper. 





TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN. 
TERN, used by W. Lant Carpenter, Esq., Prof. Forses, B. J. MALDEN, 
Esq. New Oxyhydrogen Microscope. Grand Results. Docwra Triple, 
Prize Medal, Highest Award. Patent Pamphagos Lantern Science Lecture 
Sets. Novelties Cheapest and Best. Elaborately Illustrated Catalogue, 
300 Pages, 1s. ; Postage, sd. Smaller do., 6d. aaa aor Free. HUGHES, 
Specialist, Brewster House, Mortimer Ro: ad, Kingsland, N 


PEKING OBSERVATORY. 
The Oldest in the World. 


TWENTY LARGE PHOTOGRAPHS, and Description of over 1000 
Words, price £2 2s. 
‘Taken from the same negatives as those sent to the Paris Observatory. 


THOS. CHILD, Peking, and 1 130 Lewisham High Road, S.E. 














SILVERED-GLASS REFLECTING 
TELESCOPES. 


CALVER’S well-known TELESCOPES received the Highest Award for 
‘*Excellence and Improvements” at the International Exhibition, London. 
Catalogues and Testimonials, 1s.—G. CALVER, F.R.A.S., Widford, 
Chelmsford. 


MR. ERIC STUART BRUCE, M.A. Oxon., 
F.R.Met.Soc., can accept ENGAGEMENTS the the delivery of his 
eminently successful Popular Lectures on Scientific Questions of the 
Day. Brilliant Experiments.—Address, E. Bruce, Esq., 10 Observatory 
Avenue, Kensington, London, W. 


“MANUSCRIPT COPYING 


Special attention given to Papers on Technical Subjects 
for Public Reading. 
Price, 1s. 3¢. per 1000 Words. Manifold Copies, 1s. per 1000 Words. 
ST AND: ARD TYPEWRITING C O., 90 & gt Queen St. (third floor), E.C 


AN EXPERIENCED MICROSCOPIST, 
M.A., Cambridge, who has at present time to spare, would UNDER- 
TAKE SKETCHING from MICROSCOPE.—Microscorr, Mr. 
Deek’s, High Street, Shanklin, Isle of Wight. 


BOTANICAL and ZOOLOGICAL SPECI- 


MENS from the Equatorial Flora and Fauna, especially Orchids and 
Butterflies. —A. H. Rempen, Para, Brazil. 


OAMARU DIATOM DEPOSITS. —Finest 
Selected, 4 oz. Sample Packet, 7¢. Stamps; 1 oz. Packet, 2s. Post 
Free.—JOHN ALCOCK, High Street, Cheadle, Staff. 


J. T. CROCKETT, 


Maker of every description of Entomological Cabinets and Apparatus ; 
Store- and Book-boxes, fitted with Camphor-cells ; Setting Boards, Oval or 
Flat, &c. Cabinets of every description kept in stock. SPECIAL INSEC x 
CABINETS, with Drawers fitted with Glass Tops and Bottoms to show 
upper and under side without removing insect. Store-boxes specially made 
for Continental Setting, highly recommended for Beetles. All best work. 
Lowest possible terms for cash. Prices on Application. Estimates supplied. 
Trade supplied. Established since 1847. 

Show Rooms—7a Prince’s Street, Cavendish Square, W. (7 doors from 





By Typewriter. 
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Oxford Circus. /actories—34 Ridinghouse Street, and Ogle Street, W. 





[Mov. 21, 1889 





LIVING SPECIMENS FOR THE MIGROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 
Who iast week sent to his subscribers Stephanoceros Eichornii, with sketch 
and description. He alsosent out Paludicella Ehrenbergii, Philodina roseola, 
Hydrodictyon utriculatum, Leptodora hyalina, Corethra, Floscularia, Clathru- 
lina elegans, Limnias ceratophylli, Melicerta ringens, Stephanoceros, Volvox 
globator ; also Amoeba, Hydra, Vorticella, Crayfish, Dog-fish, Amphioxus 
and other Specimens for Biological Laboratory work. 

Weekly announcements will be made in this place of Organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post free. 
Twenty-six Tubes in Course of Six Months for Subscription of £1 1:., 
or Twelve Tubes for 10s. 6d. 

Portfolio of Drawings, Eleven Parts, 1s. each. 


JOHN J. GRIFFIN & SONS, Limirep, 


CHEMICAL & PHILOSOPHICAL APPARATUS. 


NOW READY, 
Illustrated Classified and Descriptive 


CATALOGUE of CHEMICAL APPARATUS, 


Royal 8vo, 113 pp., Illustrated with nearly 600 Woodcuts, 
6d., Post free. 


22 GARRICK STREET, COVENT GARDEN, 
LONDON, W.C. 


F.H. BUTLER, M.A. Oxon., A.R.S.Mines, &c., 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, S.W., 


Near the British Natural History Museum. 


English and Foreign Ro Rocks, Minerals, peeaite, Shells, and other 

bjects of Natural’ Hist ory. 

HAND SPECIMENS of ROCKS and ROCK-FORMING MINERALS, 
from 3d¢. each, especially selected for Private Study and Science 
Teaching 

STUDE NTS’ CABINETS, 12 inches x 84 inches x 34 inches, with two 
Lifting age and Internal Fittings, containing 60 to 65 Examples of 
Minerals, Rocks, and Rock-Formers, Fossils to illustrate all Formations, 
or Recent Shells: 17s. each. 

ROCK SECTIONS IN GREAT VARIETY. 

MICRO GLASS SLIDES and COVER SLIPS, Round or Square (es/ 
English make only). RACK BOXES, &c. 

APPARATUS for BLOWPIPE and other ANALYSIS. 

CABINETS for Minerals or Shells, or fitted with divisions for Eggs. 

GLASS-TOPPED BOXES in all sizes, and other Scientific Requisites. 


Lapidary’s Work executed on the Premises. 








MINERALOGY AND GEOLOGY. 


Mr. HENSON, 97 Recent STREET, Lonpon (late 277 Strand), in- 
vites inspection of sme EXCEEDINGLY CHOICE CORNISH MINE- 
RALS, consisting of CALCITES rrom THE CELEBRATED HERODSFOOT 
MINE, REDRUTHITE, IRIDESCENT FAHLERZ, GOETHITE, 
and LARGE CRYSTALS of CASSITERITE. 

eaten CUMBERLAND: FINE EXAMPLES of the VERY INTER- 

TING “BUTTERFLY” TWIN CRYSTALS OF CALCITE. 
WITHERITES, GREEN AND OTHER FLUORS. 

RHABDOPHANE, SCOVELLITE, FORESITE, EPISTILBITE, 

THORITE. FINE SERIES OF POLISHED AGATE Ss. 


Specimens sent on Approval. 

COLLECTIONS for STUDENTS, PROSPECTORS, and MUSEUMS 
LESSONS GIVEN IN MINERALOGY. BLOWPIPE CASES AND 
APPARATUS. GEM STONES. Catalogues Free. 
SAMUEL HENSON, 97 Regent Street, London, W. 

(aA FEW DOORS FROM ST. JAMES’S HALL.) 

Established 1840. 


MINERALOGY AND GEOLOGY. 


SPECIAL —. TYPICAL COLLECTIONS FOR STUDENTS, 
ECTURERS, AND MUSEUMS. 


EVERY REQUISITE FOR PRACTICAL WORK, CABINETS, 
CASES, APPARATUS OF ALL KINDS. 


The Largest Stock in England of Rocks, Rock-Sections, 
Minerals, Fossils, 





New Catalogues and Lists now ready, Free, of 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 









Biren iery* 4 


+ Lae OD 




























PE. 


to 
AM, 


ketch 
seola, 
thru- 
olvox 
OXus, 


Y. B. 


ther 


LS, 
ence 


two 


Ss of 
ons, 


best 


Y. 


in- 
VE- 


rE, 


cR- 
CE. 


MS 
ND 











Nov. 21, 1889] 


NATURE XXiil 





Sale by Auction. 
TUESDAY, NOVEMBER 26. 
FINE COLLECTION OF BUTTERFLIES, &c. 

Mr. J. C. STEVENS will Sell by Auction, 


at his Great Rooms, 38 King Street, Covent Garden, on TUESDAY, 
NOVEMBER 26. at half-past 12 precisely, a Fine Series of Butterflies, 
collected by Mr. C. M. Wooprorp in the Solomon Islands, comprising 
Ornithoptera, Durvilliana, and many other Rare Species. Also, a small 
Collection of Rare Sikkim Butterflies, in papers, received direct from 
the Collector. Likewise, Butterflies, in papers, from Burmah, &c., &c 
On View the Day prior from 2 till 5,and Morning of Sale, and 
Catalogues had. 


"Sone hp, Bion 20,48 
PROCEEDINGS 
OF THE 
ARISTOTELIAN SOCIETY FOR 1889, 
Vou. I., No. 2. 


Containing : Common-sense Philosophies, by Shadworth M. Hodgson ; 
The Standpoint of Scholastic Philosophy, by M. H. Dziewicki; Philosophy 





ERA 





(pprmrenovoneg\“ EXCELSIOR.” 


, This Stand combines an excellent Tripod 
~.:jand Alpenstock. It is well spiked, and has 
a Leather Hand-rest at the top. 

The total weight for } plate is 2 pounds. 

Price for } and }§ plate, 88. 6d. ; } plate 
12s. 

The Amateur Photographer says :—“ A 
very excellent tripod, which shuts up into 
~Jan alpenstock of a very serviceable cha- 
racter.” 


Manufacturers and Patentees : 


HARGER BROTHERS, 
SETTLE, YORKSHIRE. 

















ff Revelation, by Rev. Dr. Lightfuot; Do Separate Psychological Func- | Mathematical Instrument Manufacturer to H.M. Government, Council of 





P ° 

quet; The Part played by %sthetics in the Growth of Modern Philosophy, 
by Bernard Bosanquet ; Proclus and the Close of Greek Philosophy, by F. 
C. Conybeare; the Psychology of Sport and Play, by H. M. Ogilvie ; The 


Nature of Force, by Profs. Bain, Dunstan, and Dr. G. Johnstone Stoney ; | 


«xe , &c. 


WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, London ; | 


and 20 South Frederick Street, Edinburgh. 





Just Published, Price 5s. net. 


TRANSACTIONS of the GEOLOGICAL | 


SOCIETY of AUSTRALASIA. | 
Volume I., Part IV. 

Contents :—On the Granites, &c., of the Upper Buller River, New 
Zealand, by Prof. Hutton. On Eruptive Rocks from Westport, New Zea- 
land, by Prof. Hutton. Note on the Brighton Coast, by F. D. Power, | 
A New Protaster from Australia, by F. McKnight. Occurrence of Amberite | 
at Kawakawa Colliery, New Zealand, by T. P. Moody. 

London: DULAU & CO., 37 Soho Square, W. 


DIGEST OF MR. HERBERT SPENCER’S WORKS. 
Just Published, 8vo, Cloth, Price 15s. 


AN EPITOME OF THE SYNTHETIC 
PHILOSOPHY. By F. HOWARD COLLINS. With a Preface 
by HERBERT SPENCER. 

“IT have read portions taken at random here and there, and have found 
them very well done.”—Mr. SPENCER ix Preface. 
WILLIAMS & NORGATE, London and Edinburgh. 





SECOND EDITION. 


WATTS’ MANUAL OF CHEMISTRY. 
Edited by WILLIAM A, TILDEN, D.Sc., F.R.S. Professor of 
Chemistry in the Mason College, Birmingham, 


PHYSICAL AND INORGANIC CHEMISTRY. 8s. 6d. 

CHEMISTRY OF CARBON COMPOUNDS, or ORGANIC 
CHEMISTRY. tos 

London: J. & A. CHURCHILL. 





Price 1s., Post Free. 
NOSE AND THROAT DISEASES. By 
GEORGE MOORE, M.D. } 
J. EPPS & CO., 170 Piccadilly ; and 48 Threadneedle Street. 





GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 25s. ; 
200 ditto, 50s. The best value obtainable. 

Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 





tions require Separate Psychological Origins ?, by B. Hollander; What takes | 
lace in Voluntary Action ?, by J. S. Mann, P. Dophne, and Bernard Bosan- | 


India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every Description, 

Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 


| Goud Mepat in the International Inventions Exhibition 1885 for Mathe- 


matical Work. Silver Medal, Architects’ Exhibition, 1886. 
Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


TUDSBURY & SONS’ 


NEW HIGH-TENSION EBONITE 
“CYLINDER” WIMSHURST 


ELECTRIC MACHINE. 


Four cylinders, immense power. Simplest, best, 
and cheapest Machine yet invented. Further Im- 
provements this Season. Dr. Brewer, the well- 
known author, says of our Machines:—‘‘ Far more 
perfect than any hitherto invented.”” CYLINDER 
MACHINE, GIVING 6-INCH SPARK, £3 7s. New 
Illustrated Catalogue, One Stamp. 


EDWINSTOWE, NEWARK. 








KING, MENDHAM, & Co., 


Electrical Engineers 
and Manufacturing Electricians. 
SPECIALTIES.—K.M.B. Patent 
Pocket Galvanometer. Price, Post free, 
12s. 9d.; Case, 1s. 6d. extra, Testing 
Instruments, Primary Batteries, Wims- 
hurst Machines of Improved Pattern. 


Western Electrical Works, 
mete BRISTOL. 
New ILiustTRaATED CATALOGUE, 
SS Post free, 43d. 
mL Specially compiled List of Electrical 
Publications, post free, 2d. 





MADE WITH BOILING WATER, 


EPPS’S 


CRATEFUL—COMFORTINC. 


COCOA 


MADE WITH BOILING MILK. 
WEAK AND DEFECTIVE SIGHT.— 


SPECTACLES scientifically adapted to remedy impaired vision by 
Mr. ACKLAND, Surgeon, daily, at Horne AND THORNTHWAITE’S, 
Opticians to the Queen, 416 Strand, London. The weak-sighted should 
read Ackland’s ‘‘ Hints on Spectacles,” 6¢., post free. 








OSTEOLOGICAL SPECIMENS, 
MODELS, &c.—MOORE BROS., 49 Hardman Street, Liverpool. 
Price List, ‘Three Stamps. 
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EDWARD STANFORD'S PUBLICATIONS. 





Just Published, THIRD EDITION, Revised and Enlarged, 


STANFORD’S LONDON ATLAS 
UNIVERSAL GEOGRAPHY. 


QUARTO EDITION. 


Consisting of 46 Coloured Maps, carefully Drawn, and beautifully Engraved on Steel and Copper Plates. 
WITH A COPIOUS INDEX. 
Imperial 4to, Half Morocco, Gilt Edges, Price 30s. 
CONTENTS. 





1. WORLD, on Mercator’s Projec- | 11. GERMANY, EAST. 
tion. 12. AUSTRIA- HUNGARY. 
2. EUROPE 13. SWITZERLAND. 
BRITISH ISLES, ORO- 14. NE Li ys RLANDS and 
GRAPHICAL. 
4. BRITISH ISLES, HYDRO- 
GRAPHICAL. N and a AL. 
5. ENGLAND and WALES. 
6. SCOTL _ ~. 
7. IRELAN LA. 
8. SWE DEN ‘ind NORW AY. N, WEST 
9. DENMARK. 2 EAST. 
10. GERMANY, WEST. 22. 


RU ISSIA. ae the CAUCASU Ss. 
SIA. 





24. TURKESTAN, WEST. 38. CANADA, EAST. 

25. TURKESTAN, EAST. 39. CANADA, WEST. 

26. CHINA. 4o. UNITED STATES, EAST. 
27. JAPAN. 4r. UNITED STATES, WEST 
28. INDIA, NORTH. 42. WEST INDIES and CENTRAL 
29. INDIA, SOUTH. AMERICA. 

30. CEYLON. 43. SOUTH AMERICA. 

31. EAST INDIES 44. AUS! nog 

32. HOLY LAND. 45. TASMANIA 

33. AFRICA 46. NE W ZEALAND. 

33. EGVP'I 

5. SOUTH AFRICA ALPHABETICAL INDEX oF Towns, 


36. NORTH AMERICA VILLAGES, &c. 


37- DOMINION of CANADA. 





** We have already commented on the pains which appear to have been taken 
to work up the maps to the latest dates ; we may add that they are excellent 
specimens of engraving and colouring, that the great difficulty of marking 
mountain ranges, &c., without obscuring the names, has been excellently 
surmounted, and that we have detected very few misprints. As what may be 


’ 
STANFORD’S NEW PUBLICATIONS. 
CHARTS of the CONSTELLATIONS, from 
the North Pole to between 35 and 40 Degrees of South Declination. By 
ARTHUR COTTAM, F.R.A.S. 36 Charts, each 30 by 22 inches, 
printed on Drawing Paper, and supplied in a Portfolio. Price £2 net 
per Set. 
After 200 Sets have sold the price will be raised to £3 3s. 
application is therefore xecommended. 
With one exception (Hydra) each Constellation is shown complete ona 
single Chart. ‘Ihe Scale is one-third of an inch to a degree, and all the 
Double Stars in the Catalogues of the two Struves are shown. 


LETTERS on INFANTRY. By Prince 
KRAFT ZU HOHENLOHE INGELFINGEN. 
Lieut.-Colonel N. L. Watrorp, R.A. Crown 8vo, Cloth, Price 6s. 

By the SAME AUTHOR. 


LETTERS on CAVALRY. With 3 Folding 


Plates of Battles. Crown 8vo, Cloth, Price 6s. 
The above are uniform in size and style with the recently published 
‘ Letters on Artillery” from the same pen, and combined with that work 
fort a very complete account of the operations of troops of the three arms 
in recent warfare. 


The NEW FAR WEST and the OLD FAR 
EAST. An Account of Recent Travel and Observation along the Line 
of the Canadian Pacific and Manitoba and North-Western Railw ay, 
thence to Japan, China, Ceylon, &c. By W. HENRY BARNEBY, 
Author of “‘ Life z and Labour in the F ar, Far West.” Demy 8vo, Cloth: 
with 3 Maps and 8 Page Illustrations. Price 1es. 


Works by James Croll, LL.D., F.R.S. 
STELLAR EVOLUTION AND 


RELATIONS TO GEOLOGICAL TIME. By JAMES 

LL.D., F.R.S. Large Post 8vo, Cloth. Price ss. 

‘All men of science who pay due heed to the ultimate principles to which 
ews. are perforce brought in the course of their researches, will find this 
work deserving a thorough scrutiny. Mr. Croll has swept away a cloud 
which seemed at one time likely to obscure the general significance of 
evolution.” —Chemical News. 


CLIMATE AND TIME 
GEOLOGICAL RELATIONS: 
Earth’s Climate. Large Post 
10s. 6d. 


DISCUSSIONS ON CLIMATE AND 


COSMOLOGY. with an Illustrative Chart, Cloth. 


rice 6s. 


been 


Early 





Translated by 


ITS 
CROLL, 


IN THEIR 


a Theory of Secular Changes of the 
vo, with Illustrations, C*oth. Price 





Large Post 8vo 
g , 


London: 


| 





EDWARD STAN FORD, 26 and 27 Cockspur Street, 


called a medium atlas for general use, something between the cheap bu 
meagre school collections <a the elaborate but rather costly and unwie Idy 
library atlases, the ‘ London Atlas’ deserves hearty recommendation. ”— 
Saturday Review, on the First Edition. 


5 
STANFORD’S AFRICAN LIST. 
STANFORD'S LIBRARY MAPof AFRICA. 
New Edition, Revised, and Reduced in Price. This Map embodies 
the Results of the most Recent Explorations, shows the Possessions of 
the different European Powers, and the various Means of Communica 
tion. For the study of the many questions of interest connected with 
this great Continent it is invaluable. Size, 65 inches by 58; scale, 
04 miles to rinch. Price, Coloured Sheets, 35s. ; Mounted to Fold in 
Morocco Case, 60s.; Mounted on Rollers and Varnished, 45s5.; 0 


aA N Ol 45 
STANFORD'S MAP of the TRANSVAAL 
doeyntndhntpng 1889. A Map of the Transvaal Goldfields, British 


Zululand, the Delagoa Bay Railway, and the Routes from Cape Colony 


and Nat al; with an Enlarged Plan of the Witwatersrand Goldfield. 
Size 40 inches by 27; Sc: ale, 16 miles to 1 inch. Price, in Sheet, 
Coloured Boundaries, &c., 8s. ; per Post, packed on Roller, 8s. 6. ; 


Mounted to Fold in Case, 12s. ; per Post, 12s. 3¢.; Mounted on Rollers 

and Varnished, 15s. 
A Continuation of the above Map, Uniform in Scale and Price. 

GOLDFIELDS BETWEEN the LIM- 
POPO and ZAMBESI, 1889.. A Map of the Matabili, Mashona, and 
Bamangwato Countries, showing the Territories of Khama and Loben 
gula, within the British Sphere « of Influence, with an Inset Map of South 
Africa, showing the Present Political Situation. Size, 40 inches by 36 

STANLEY’S ROUTE to EMIN PASHA. 
—STANFORD’S NEW LONDON ATLAS of CENTRAL AFRICA, 
showing the Line of March taken by Stanley’s Expedition, Emin Pasha’s 
Province, and the Coast-Line on both Sides of the Continent. Size, z 
inches by 22; Scale, 94 + to 1 inch. Price, i 3S. ; per Post, 
packed on Roller, 3s. 6d. ; Case, 5s. ; per Post, 5s. 3d. 


SOUTH AFRICA. JUTA’ S MAP of 
SOUTH AFRICA from CAPE COLONY to the ZAMBESI. New 
and Revised Edition, 1889. Compiled from the best Colonial and Imperi: 
Information. Railways and Roads are shown by Symbols, Government 
and District Boundaries are Coloured Red, and the Areas are variously 





Tinted. Scale, 40 miles to 1 inch; Size, 48 inches 7 36. Price, 
Coloured Sheet, 21s. ; per Post, packed on Roller, 21s. 6d. ; Mounted i 
Case, 28s. ; per Post, 28s. 6d. ; Mounted on Mah ogany Rollers, 


Varnished, 


AFRICA. -STANFORD’SCOMPENDIUM 
of GEOGRAPHY and TRAVEL. By the late KEIT H JOHNSTON, 
F.R.G.S., Leader of the Royal Geographical Society’s East African a . 
dition, Third Edition, Revised and Corrected by E. G. RAVENSTEIN 
F.R.G.S. With E thnological Appendix by A. H. Keane, M.A.I. Large 
Post 8vo, Cloth Gilt, with 16 Maps and Diagrams, and 68 Siicoansions . 
Price 21s. 

This book is the only one published giving as full a »ésumé as possible 
€00 pages of all the known facts regarding the vast Continent of Africa. It 
will now be found especially valuable for reference as to Egypt, the Stidan, 
the Congo, and South Africa. 





Charing Cross, S.W. 
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NEW EDITION OF WATTS’ CRRMIST RY. 


WATTS’ 


DICTIONARY OF CHEMISTRY. 


Revised and entirely Rewritten by 


M. M. PATTISON MUIR, M.A., F.R.S.E., 


Fellow, and Przlector in Chemistry, of Gonville and 
Caius College, Cambridge ; 


AND 
H. FORSTER MORLEY, M.A., D.Sc., 


Fellow of University College, London, and Professor of Queen’s 
College, London ; 


Assisted by Eminent Contributors. 
IN FOUR VOLUMES, HALF-BOUND. 


Volumes I, and IT, Now Ready. 


Vol. : (Abies—Chemical Change), 8vo, Price Two Guineas. 
Vol. II. (Chenocholic Acid— waitaties 8vo, Price Two Guineas. 


London: LONGMANS, GREEN, & CO. 





JUST PUBLISHED. 
Demy 8vo, Cloth, 710 pages, with 680 Illustrations, Price 18s. 


EXPERIMENTAL SCIENCE: 


Elementary, Practical, and Experimental Physics. 
By GEORGE M. HOPKINS 


The design of this work is to afford to the student, the mechanic, and all 
who are interested in science, a ready means of acquiring a general know- 
ledge of physics by the experimental method, and also to furnish to the 
teacher suggestions in experimentation which will be helpful in making class- 
room work interesting and attractive. Most of the apparatus illustrated and 
described may be constructed and used by anyone having ordinary me- 
chanical skill. Simple and easily made devices have been chosen for physical 
demonstration. With scarcely an exception, the experiments described were 
performed at the time of writing, to insure fullness of detail, and to avoid 
inuccuracies. 


E. & F. N. SPON, 125 Strand, London. 


WILLIAM WESLEY AND SON, 


Scientific Booksellers and Publishers, 
28 ESSEX STREET, STRAND, LONDON. 


The following recently-published 


include a portion of their stock :— 

No. 95.—-GEOLOGY AND MINERALOGY ;; including the first part 
of the Library of the late W. H. BAILY, of the Geological Survey of 
Ireland. 1500 Works. Price 6d. 

No. 96.—PALAZONIOLOGY;; including the second part of the Library 
of the late W. H. BAILY, Palzontologist to the Geological Survey 
of Ireland. About rooo Works. Price 4d. 

No. 97.—-/CHTHYVOLOGY ; Reptilia pe Amphibia ; General Zoology, 

cluding Ancient Works, Biographies, Classification, Darwinism, 

anuals, Periodicals, Transactions of Societies ; Anatomy, Physiology, 

1 Embryology. Price 4d. 


W. WESLEY & SON, 28 Essex Street, Strand, London. 


NEW EDITION OF PROF. TAIT’S “ LIGHT.” 
Now Ready, Second Edition, Crown 8vo, Price 6s. 


SECOND EDITION. 
By P. G. TAIT, M.A., 
Professor of Natural Philosophy in the University of Edinburgh. 
Edinburgh : ADAM & CHARLES BLACK. 











POPULAR NATURAL HISTORY. 


THE BROOK AND ITS BANKS. By the 
Rev. J. G. WOOD, Author of “ ‘Ihe Handy Natural ame ry,” &c., 
&c. With many Illustrations. Imp. 16mo, 6s., cloth gilt. 

This is one of the latest works of the well known writer. the Rev. J. G. 
Wood. The reader is conducted along the banks of any English brook, and 
taught in the pleasantest cf ways how to discover the many objects of interest 
and living creatures found on the banks or in the water. No better gift-book 
for any who have a love for natural history could be desired. 


THE HANDY NATURAL HISTORY. 
3y the Rev. J. G. WOOD, Author of ‘‘ Homes without Hands,” &c. 
With 224 Engravings. Small 4to, 8s., cloth boards, gilt edges. 

‘* A handsome volume, in which the pear a well-known naturalist, tells 
his readers in simple, untechnical language the habits and nature of birds, 
beasts, and reptiles. Mr. Wood's style is excellently adapted for attracting 
the interest and insuring the attention of even ordinarily careless readers.” — 
Vail. 


THE BIRDS IN MY GARDEN. By W.T. 
GREENE, M.D. _ Illustrated by Charles Whymper and others. 
Crown 8vo, 2s., cloth boards. 

Dr. Greene is a writer upon birds, of established reputation. In this work 
he enumerates the various kinds of birds which may be seen in London 
suburban gardens. 


NATURAL HISTORY STORIES. 


By DARLEY DALE. 
MR. MYGALE’S HOBBY. 


Spiders. Illustrated. Crown 8vo, 2s., cloth. 
THE GLORY OF THE SEA. 

Sea Shells. Illustrated. Crown 8vo, 2s. 6d., cloth. 
THE GREAT AUR’S EGGS. 


Sea Birds. Illustrated. Crown 8vo, 1s. 6d., cloth. 


SWALLOW TAILS AND SKIPPERS. A 
Story about Butterflies. Coloured Frontispiece. Crown 8vo, ts. 6d., 
cloth. 


A Story about 
A Story about 


A Story about 


THE RELIGIOUS TRACT SOCIETY, 


56 Paternoster Row, London. 


NERVOUS EXHAUSTION. 


PULVERMACHER’S WORIJD-FAMED 
GALVANIC BELTS 


for the Cure of Nervous Compvaints have received Testimonials from three 
Physicians to Her Majesty the Queen, and over Forty Members of the Royal 
College of Physicians of London. 


The distressing symptoms of NERVOUS EXHAUSTION, loss of 
MUSCUL a POWER, RHEUMATISM, SCIATICA, PARALYSIS, 
EPILEPSY, &c., are speedily removed by means of 


PULVERMACHER’S World-famed Galvanic Belts, 


which convey the electric current direct to the affected parts, gradually 
stimulating and strengthening all the nerves and muscles, and speedily 
arresting z all symptoms of premature waste and decay. 


Dr. Vines, Fellow of the Royal College of P hysicians, writes, September 
19, 1885 :—‘* Having used Mr. PULVERMACHE R’S BELTS for many 
years, in the course of medical practice, I am ina position to speak of their 

great value as a curative agent in cases of nervous disease or functional 
malady where E le ctricity is | kely to be serviceable. I am entirely convinced 
of their efficacy. 











Dr. Go.pinc Birp, M.D., Physician, Guy’s Hospital, says:—‘‘I can 


| hardly reoommend Mr. PULVERMACHER’S INVENTION too strongly 


to the notice of my medical brethren.” 


Sir Cuarctes Locock, Bart., M.D., says :—‘*‘ PULVERMACHER’S 
BELTS are very effective in neuralg gia and rheumatic affecti: Ds, and I have 
Ce yed them largely in my practice for other similar maladies, paralysis, 

&e. 


For full Price List and Particulars see new Pamphlet, 


‘“GALVANISM : Nature’s Chief Restorer of Impaired 
Vital Energy.” Post free from 


PULVERMACHER’S 
GALVANIC ESTABLISHMENT. 


194 REGENT STREET, LONDON, 
ESTABLISHED OVER FORTY YEARS 
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PERKEN, SON, & RAYMENT, 


" OPTIMUS ” SCORER, 


Ss “OPTIMUS ” 
== SCOUT. 


Pri wu 5 #| 


} E) Medium Size. 
, ’ Clear Definition. 





Magn ifying 64 
times. 


70s. 


Magnifying 25 
times 
Small Size 


WIMSHURST MACHINE. 
Works in any Weather. 


SCHOOL APPARATUS, ‘ 


Approved by Science and Art Department. 


EARVEWY @ PEAE, 
6 CHARING CROSS ROAD, 





30s. 


» intending Purchasers to test our Field Glasses against any in the World. 





Size giving 4! Sparks, £4 10s. 


— 
ay as 


W.C, 


99 HATTON GARDEN, 
London, E.C. ie | : 





=. ABL oe ong 
CATALOGUE 


Discount jer th: om y 


“OPTIMUS ” 
| ECONOMIC 
FIELD GLASS. 


| 
| 
Small Size. 
Clear Definition. 
Good Field of View, 
Magnifying 16 
times. 


"PAY IFADT 





*“mOT}IUpId Iv3ID = 

















Half-Guinea ¥ 
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SEE: PRICE: List. 


Wattham Bro: Brewers,London SW. 























Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Pians (up to Double-Elephant size), Shorthand, and | 
Type-Writing, are easily, quickly, and cheaply produced by the | 


AUTOCOPYIST 


Very fluid ink, used with —e o~ pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &c. 


AUTOCOPYIST DEPT. (A.E.T.Co., La.), 


London Wall, London, and 52 Seienaia Street, Manchester. 





Is unequalled in the Cure of all Disorders of the LIVER, 


STOMACH, KIDNEYS AND BOWELS. A Great PURI- 
FIER of the BLOOD; a Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 
and is unequalled in Complaints incidental to Females. 





Vor 


Opticians. 


dof al 


To be cblaine 


§, 9, &'10 Hatton Garden, London. 
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MESSRS. MACMILLAN AND CO.’'S NEW BOOKS. © 


THE SCIENTIFIC PAPERS OF ASA GRAY. Selected by Cuartes Spracue 


SARGENT. 2 Vols. Demy 8vo, 21s. 
Vol. I.—Reviews of Works on Botany and Related Subjects, 1834-1887. Vol. II.—Essays: Biographical Sketches, 1841-1886. 
WITH AN INTRODUCTION BY MR. JAMES RUSSELL LOWELL. 


WALTON AND COTTON’S COMPLETE ANGLER. 


With an Introduction by JAMES RUSSELL LOWELL. 
Illustrated with 74 Fine Woodcuts, 17 Plates, and some Etchings, 8vo, £2 12s. 6d. 
*.* Also a Limited Edition on Large Paper, the Plates on Fapanese Paper, £3 135. 6d. 
NOW READY, WITH ILLUSTRATIONS AND MAPS. 


TRAVELS IN INDIA OF JEAN BAPTISTE TAVERNIER, BARON OF 
AUBONNE. Translated from the original French Edition of 1676, with a Biographical Sketch of the Author, Notes, 
Appendices, &c., by V. BALL, LL.D., F.R.S., F.G.S., Director of the Science and Art Museum, Dublin, Author of 


‘‘ Jungle Life in India,” ‘‘ The Economic Geology of India,” &c. With Illustrations and Maps. 2 Vols., Medium 8vo, 
£2 25. 











A DAY-BY-DAY RECORD OF EVENTS DURING THE FIRST FIFTY YEARS OF THE QUEEN’S REIGN. 
ANNALS OF OUR TIME: a Diurnal of Events, Social and Political, Home and 


Foreign, from the Accession of Queen Victoria to Jubilee Day, being the First Fifty Years of Her Majesty’s Reign. By 
JOSEPH IRVING. In 2 Vols. 8vo, 18s. each. Vol. I., June 20, 1837, to February 28, 1871. 
1871, to June 24, 1887. 
a” The Second Volume may also be had in Three Parts—Part I., February 24, 1871, to March 19, 1874, 4s. 6d. ; Part I1,, 
March 20, 1874, to Fuly 22, 1878, 4s. 6d. ; Part 111., Fuly 23, 1887, to Fune 24, 1887, 9s. 


A POPULAR TREATISE ON THE WINDS; comprising the General Motions 


of the Atmosphere, Monsoons, Cyclones, Tornadoes, Waterspouts, Hailstorms, &c. By WM. FERREL, M.A., Ph.D., 
late Professor and Assistant inthe Signal Service, Member of the American National Academy of Sciences, and of other 
Home and Foreign Scientific Societies. Demy 8vo, 18s. 


A GENERAL FORMULA FOR THE UNIFORM FLOW OF WATER IN 
RIVERS AND OTHER CHANNELS. By E. GANGUILLET and W. R. KUTTER, Engineers in Berne, Switzerland. 
Translated from the German, with numerous Additions, including Tables and Diagrams, and the Elements of over 1200 


Vol. II., February 24, 


Gaugings of Rivers, Small Channels, and Pipes, in English measure, by RUDOLPH HERING, Assoc. Am.Soc.C.E., 


M. Inst.CtE., and JOHN C. TRAUTWINE, Jr., Assoc. Am.Soc.C.E., Assoc. Inst.C.E. 8vo.. 175. 


STEAM ENGINE DESIGN. For the Use of Mechanical Engineers, Students, 


and Draughtsmen. By J. M. WITHAM, Member of the Society of American Engineers, Professor of Engineering, Arkancs 
Industrial University, late Assistant Engineer U.S. Navy. With 210 Illustrations. 8vo. 25s. 


THERMODYNAMICS OF THE STEAM ENGINE AND OTHER HEAT- 


ENGINES. By CECIL H. PEABODY, Associate Professor of Steam Engineering, Massachusetts Institute of Technology. 
8vo. 215. 


A TREATISE ON ORDINARY AND DIFFERENTIAL EQUATIONS. By 
WILLIAM WOOLSEY JOHNSON, Professor of Mathematics at the United States Naval Academy, Annapolis, Maryland. 
Extra Crown 8vo. 15s. 

A GUIDE TO DISTRICT NURSES. By Mrs. Dacre Craven (xée FLORENCE 

SARAH LEEs), Hon. Associate of the Order of St. John of Jerusalem, &c. Crown 8vo, 2s. 6d. 
MACMILLAN AND CO., LONDON. 


With nearly One Hundred Pictures. 
DOUBLE CHRISTMAS NUMBER, COMPLETE IN ITSELF. 


The English Fllustrated Magazine 


For DECEMBER, Price Is., by Post Is. 3¢., contains— 
11—ALL HANDS TO THE PUMP. After H. S. Tuke. | 10.—AT THE CLOSE OF A YEAR. By VIOLET FANE. 
(Frontispiece. ) 11.—THE GOLDEN DACHSHUNDS. By Mary VERNoNn. 
2.—FROM MOOR TO SEA. By GRANT ALLEN. 12,.—A STORIED TAVERN. By W. OurraAM TRISTRAM. 
3.—CYCLE OF SIX LOVE-LYRICS.—I. TWO LOVERS | 13.—CHURCH SUNDAY SCHOOLS. By Hon. E. P. 
ARE PARTED. Words by JoserH BENNETT. Music THESIGER, C.B. 
by HAMIsH MacCunn. 14.—THE LABOURS OF THE XII. MONTHS—DE- 
4.—NAILS AND CHAINS. By Rev. HAROLD RYLETT. CEMBER. By HEywoop SUMNER. 
5-—FRENCH GIRLHOOD. By Madame Guizot DE WiTT. | 15.—SNOW. By Rev. Prebendary JoNEs. 
6.—OH, DEAR, WHAT CAN THE MATTER BE? | 16.—IN THE PELOPONNESUS, By JAMEs BAKER. 
With Illustrations by HuGH THomson. 17.—THE CATS OF ANCIENT EGYPT. By Prof. W. 
7.—A MODERN PROBLEM. By SHELDON CLARKE. M. Conway. 
3—YULETIDE. By P. SHAW JEFFREY. 18%.—ZA MULETTE, ANNO 1814. By W. CLARK 
So FURRED AND FEATHERED. By G. RUSSELL. 
«. LODGE. 





MACMILLAN AND CO., LONDON. 
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IES WRITE FOR THE. NEW 
AND FASHION PLATES 


SENT FREE ON APPROVAL TO ANY ADDRESS. 


Pease & Co.’s Successors. 


PARIS 
FASHION MODELS 


Exclusive Designs by the most Eminent Dress 
Artistes. 


The New Series of Paris Fashion Plates illustrate every 


style and variety in Dresses and Costumes for morning, 
afternoon, and evening wear, 
anybody asking for them. 


FASHIONABLE 


DRESS FABRIS 


and will be sent free by post to 


In any Length— Direct from the Darlington Mills 


AT MILL PRICES. 


«dies can enjoy the double advantage of buying their 
m. ‘ss Materials direct from the DARLINGTON MILLS, at 
First Hand, clear of all shopkeepers’ profits, and have their 
dresses made in the latest Parisian Style, in advance of the 
London Fashions, at an enormous saving on West End prices. 
Every description of Ladies’, Children’s, and Gentlemen’s 
indoor and outdoor Dress, Costumes, Mantles, Jackets, 
Travelling Suits, &e., &c. Prices ranging froma few shillings 
for a full Dress Length. The Celebrated Darlington Gold- 
Medal Merinos, Cashmeres, and Cross-Warp Serges are pro- 
duced in all the Newest Colours and Textures, to suit the 
Fashion and Season. These splendid Fabrics are absolutely 
indestructible, woven from double yarns both ways of the 
eloth,—wind and storm proof, rain proof, salt-water proof, 
and dust proof. 


ANY LENGTH at A MATTER HOW 








Any Article not approved exchanged within Seven 
Vays. All Goods Warranted Equal to Sample. 
Carriage Paid on all Orders to any Railway Station 
in Great Britain, and to Dublin, Belfast, Limerick, 
Cork, and Waterford. 


DRESSMAKING. | .,,G0NDON i. 


BY A COURT MODISTE, For the convenience of 
Ladies in London, aSAMPLE 





To meet the requirements 
of Ladies wishing their own 
Materials made up, HENRY 
PEASE & CO.’S Succrssors 
have established a Special 


Department under the charge | 
| the Piece and Finished Cos- 


of a Court Modiste of great 
experience, gained in the best 
workrooms in London and 
the Continent. Perfect fit 
and the latest style guaran- 
teed. Systems for se'f. 


measurement, and all par- | ex 
| guaranteed. 


iculars free. 


ROOM has been opened at 


244 REGENT ST. 
(Corner of Little Argyll 
street), where a full range of 
Patterns, as well as Goods in 


tumes, may be seen. Expe- 
rienced assistants are in at. 
tendance to take measure- 


| ments and instructions for 


dressmaking, and prompt 
scution of all orders jg 


Tue Dartincton Rampoor Costume. From £3 10s. 6d. 


HY. PEASE & c0.' '§ SUCCRS., Fe wo bend THE MILLS, pee —“ 
YS G Z 


3read Street Hill, Queen Victoria Street, in the City of London, and Published by 


Printed by RicHarp CLay AND Sons, LimireD, at 7 and 8 t 
York.—Tuurspay, November 21, 1880. 


MACMILLAN AND Co., at the dftice, 112 Fourth Avenue, New 





INDEX NUMBER. 


A WEEKLY 


ILLUSTRATED JOURNAL OF 


SCIENCE. 


‘* To the solid ground 


Of Nature trusts the mind which builds for aye. 


No. 1048, VOL. 41.] THURSDAY, 


Registered as a Newspaper at the General Post Office.] 


THE NEW PATENT WATKIN ANEROID BAROMETER. 


Now MADE 


Amongst several unsolicited Testimonials | 


the two following have been received by the 
maker :— 
THE OBSERVATORY, MELBOURNE, 
ctober 1o, 1888, 
Dear Sir,—The Watkin Aneroid 
only reached me three weeks ago, 
am very much ple: ased 
with it, and have givenita 
pretty Severe trial with very 
satisfactory results. 
(Signed) R. J. ELLERy. 


IN 
Frat WaTcH 
SIZE. 


EpineurGu, May 31,’89. 

Dear Str.—I have just 

returned from a six weeks’ 

stay at the Ben Nevis Ub- 

ervatory, and while there 

1ad an opportunity of test- 

ing the admirable qualities 

of your new ‘“ Watkin” 

Aneroid. The result has 

been most satisfactory, the 

extreme error noted being 

only about ;4, of an inch. 

During my stay at the Ob- 

servatory the Aneroid was fre- 

quently tested by taking it down 

2000 feet and then comparing it 

with the standard on my return. 

The results obtained speak volumes for the high-class workmanshipand great 
accuracy you have attained in tte manufacture of this instrument. 

(Signed) R. C. Mossman, F.R.M.S., Observer. Scott. Met. Soc. 
J. J. HICKS, 8, 9, & |O HATTON GARDEN. | ONDON. 


“The ‘STAR’ MICROSCOPE is a modern marvel at its low price, 
The lenses alone are worth the money.”—British Medical Journal. 





through- 

out in brass, 

neatly ja- 

panned, and is 

not only first-rate 

in optical qualities, 

but is now a handsome, 

well-finished Instrument. 
PSCC SOO SSOOOSSOOOOS 


R. & J. BECK, 68 Cornhill, London, E.C. 


NOVEMBER 28, 





” 


—WoORDSWORTH. 


1889. [PRICE 30 CENTS. 


[All Rights are Reserved. 


THE 


RAIN-BAND SPECTROSCOPE. 


£> > 


—-- Sang 
es Strand Lonoow.— Lonoon. 





Mr. JOHN BROWNING begs to direct attention to the 
advantages of this very powerful, portable, and efficient Instru- 
ment, which will divide the Sodium lines or the D lines in the 
Solar Spectrum, and show the Rain-Band as Separate Lines ; it 
is provided with a fine motion focusing arrangement, and it is 
applicable to every purpose fur which a Direct Vision Spectro- 
scope can be used. 

Price, in Morocco Leather Case, £3 8s. 6d. 


Lllustrated Catalogue of Spectroscopes sent post free, Sixpence. 


JOHN BROW NING, 


Optical and Physical Instrument Maker to H.M. Government, 
63 STRAND, LONDON, W.C. 


NEGRETTI AND ZAMBRA’S 
OPERA, RACE, & FIELD GLASSES 


OF EVERY DESCRIPTION. 


NO 


‘Saquvmdn 


USEFUL AND 
ORNAMENTAL, 
GNV V4UNIND @ 


Barometers, Microscopes, Telescopes, 
Magic Lanterns, &c., &c. 


Illustrated Price Lists posted free to all parts of the World. 


NEGRETT! & ZAMBRA, 


OPTICIANS AND ScIENTIPIC INSTRUMENT MAKFRS TO oa QUEEN. 
HOLBORN VIADUCT, E.C. 
Branches:—45 CORNHILL; 122 REGENT STREET. 
Photographers at the CRYSTAL PALACE, 
N. & Z.’s Large Illustrated Catalogue, 1200 Engravings, Price 5s. 6d. 
Telephone No. 6583. Telegraphic Address: Negretti, London. 





XXX 


ST. THOMAS’S HOSPITAL 
MEDICAL SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E. 
TWO ENTRANCE SCIENCE SCHOLARSHIPS of 125 Guineas and 


£40 respectivelv, open to all First-Year Students, will be offered for Compe- 


tition in SEPTEMBER 1890. 

Special Classes are held throughout the Year for the PRELIMINARY 
SCIENTIFIC and INTERMEDIATE M.B. Examination of the Uni- 
versity of London, and may be joined at any time. 

Entries may be made to Lectures or Hospital Practice, and Special 
Arrangements are made for Students entering in their Second or subsequent 
Years ; also for Dental Students and for Qualified Practitioners. 

Prospectuses and all Particulars may be obtained from the Medical 


Secretary, Mr. GeorGe RENDLE. 
E. NETTLESHIP, Dean. 


CITY AND GUILDS OF LONDON 
INSTITUTE for the ADVANCEMENT 
OF TECHNICAL EDUCATION. 
CENTRAL INSTITUTION. 


A Course of Six Tectures on TIMBER, its NATURE, VARIETIES, 
USES, and DISEASES. Wit A nu verous Lantern Illu trations. By Prof. 
MARSHAITL WARD. MA, R.S. On MONDAY and THURSDAY 
EV# NINGS at 7.30. December 12, 16. and 19, and January 23, 27, and 30. 
Fee for the Course, Five Shillings. 

Particulars and Tickets may ee obtained on application to the Dean, 
Central Institution, Exhibition Road, S.W. 


TOHN WATNEY, )\ Honorary 
W. S. PRIDEAUX, } Secretaries 


TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN. 
TERN, used by W. Lant Carrenter, Esq., Prof. Forses. B. J. MALDEN, 
Esq. New Oxyhydrogen Microscope. Grand Results. Docwra ‘Triple, 


Prize Medal, Highest Award. Patent Pamphagos Lantern Science Lecture 


Sets. Novelties Cheapest and Best. Elaborately Illustrated Catalogue, 
300 Pages, 1s. ; Postage, sd. Small-rdo.,6@ Pamphlets Freee HUGHES, 
Specialist, Brewster House, Mortimer Road, Kingsland, N. 


ROCK SECTIONS CUTTING MACHINES 
Prize Medal awarded by the Jury of the late Exhibition of Invent:ons. 
Price £5 
Makers — 
Rathbone Place, 


CUTTELL, 47 Oxford Street. 


SILVERED-GLASS REFLECTING 
TELESCOPES. 


CALVER’S well-known TELESCOPES received the Highest Award for 
** Excellence and Improvements” at the International Exhibition, London. 
Catalogues and Testimonials, 1s.—G. CALVER, F.R.A.S., Widford, 
Chelmsford. 


MANUSCRIPT COPYING 


Special attention given to Papers on Technical Subjects 
for Public Reading. 
Price, 1s. 3d. per 1000 Words. Manifold Copies, 1s. per tooo Words. 


3y Typewriter. 


NATURE 





ESTABLISHED 1840. 


| English and Foreign Bo 


STANDARD TYPEWRITING CO., 90 & g1 Queen St. (third floor), E.C. | 





MR. ERIC STUART BRUCE, M.A. Oxon., 
F.R.Met.Soc., can accept ENGAGEMENTS for the delivery of his 
eminently successful Popular Lectures on Scientific Questions of the 
Day. Brilliant Experiments.—Address, E. Bruce, Esq., 1o Observatory 
Avenue, Kensington, London, W. 








ZOOLOGICAL DIAGRAMS FOR SALE. 
—Complete Set of Thirty, of German make, and executed in the very 
best style. illustrating the Comparative Anatomy of Invertebrates.— 
ALFRED POLLARD, Ackworth, near Pontefract. 





AN -EXPERIE NCED MICROSCOPIST, 
M.A., Cambridge. who has at present time to spare, would UNDE R. 
TAKE SKETCHING from MICROSCOPE.—Microscope, Mr. 
Deek's, High Street, Shanklin, Is'e of Wight. 


WEAK AND DEFECTIVE SIGHT.— 
SPECTACLES scientifically adapted to remedy impaired vision by 
Mr. ACKLAND. Surgeon, daily, at HorNE AND THORNTHWAITE’s 
Opticians to the Que en, 416 Strand, London. The weak-sighted should 
read Ackland’ s “ Hints on Spectacles.” 6d., post free. 


SET OF TYPICAL ROCK SECTIONS, 
including 36 [gneous, Aqueous, and Metamorphic Examples, in P: lished 
12s. 6¢. Rocks carefully cut to order.—R.CHAPMAN, Sen., 


ox, £2 


Bro. klyn, Oakhill Road, Putney, S.W. 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who iast week sent to his subscribers Asplanchna priodonta, with skewh 
and description. He also sent out Philodina rosevla, Corethra, Floscularia, 
Clathrulina elegans, Limnias ceratophylli, Melicerta ringens, Stephanocero., 
Volvox globator; also Amoeba, Hydra, Vorticella, Crayfish, Dog-fish, 
Amphioxus, and other Specimens for Biological Laboratory work. 

Weekly announcements will be made in this place of Organisms T. E. 
is supplying. 

Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1:., 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleyen Parts, 1s. each. 


HENRY EBBAGE, 
344 CALEDONIAN ROAD, LONDON. 
Microscopes f r Analysts, Brewers, and Students. 
Micro-Objects of every de-cription. Slides 3x1. 
Entertaining Slides for Evening Exhibition, 5s. Dozen. 
Micro-Pclariscopes, and all Accessories 
Mounting Apparatus, and all Requisites. 
Please mention this Paper. 


Catalogue free. 


“MINERALOGY. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 

Late 277 STRAND. 
NUGGETS FROM 
ALSO THE NEW 
BERYLLONITE, 


VERY FINE CRYSTALLIZED GOLD 
JOHANNESBURG, WEIGHNG I TG I5 UZS., 
MINERALS EUDIDYMITE, KOKKULITE, 
SPERRYLITE, 

A Large Assortment of Beautiful Specimens, very suitable for Presents, 
from all Prices. Inspec ion invited. 


SELECTIONS FOR STUDENTS AND PROSPECTORS. 
Blowpipe Apparatus, &c., &c. 


PRECIOUS STONES. 


Les SONS . Catalogue Free. 


F.H. BUTLER, M.A. Oxon., A.R.S Mines, &c., 
NATURAL HISTORY AGENCY, 
1448 BROMPTON ROAD, LONDON, S.W., 
Near the British Natural History Museum. 

Rocks, Minerals, Fossils, Shells, and other 

bjects of Natural History. 

HAND SPECIMENS of ROCKS and ROCK-FORMING MINERALS, 
from x each, especially selected for Private Study and Science 
Teachi 

STUDE N TS CABINETS, rz inches x 8} inches X 3} inches, with two 
Lifting Trays and Internal Fittings, containing 60 to 65 Examples of 
Minerals, R« cks, and Rock-Formers, Fossils to illustrate all Furmations, 
or Recent Shells: 17s. each. 

ROCK SECTIONS IN GREAT VARIETY. 

MICRO GLASS SLIDES and COVER SLIPS, Round or Square (dest 
English make only). RACK BOXES, &c. 

APPARATUS for BLOWPIPE and other ANALYSIS. 

CABINETS for Minerals or Shells, or fitted with divisions for Eggs. 

GLASS- TOPPED BOXES in all sizes, and other Scientific Requisites. 


L apide ‘y's Work executed on the Premises. 


given, 





J. T. CROCKETT, 


Maker cf every description of Entomological Cabinets and eatin 
Store- and Book-boxes, fitted with Camphor-cells ; Setting Boards, Oval or 
Flat, &c. Cabinets of every description kept in stock. SPECIAL INSECT 
CABINETS, with Drawers fitted with Glass Tops and Boitoms to show 
upper and under side without removing insect. Store-boxes specially made 
for Continental Setting, highly recommended for Beetles. All best work. 
Lowest possible terms for cash. Prices on Application. Estimates supplied. 
Trade supplied. Established since 1847. 

Show Rooms—7Aa Prince’s Street, Cavendish Square, W. (7 doors from 
Oxford Circus. Factories—34 Ridinghouse Street, and Ope! Street, W. 





OAMARU DIATOM DEPOSITS. _Finest 
Selected, 4 «z. Sample Packet, 7d. Stamps; 1 oz. Packet, 2s. Post 
Free.—JOHN ALCOCK, High Street, Cheadle, Staff. 


BOTANICAL and ZOOLOGICAL SPECI- 


MENS from the Equatorial Fl-ra and Fauna, especially Orchids and 
Butterflies. —A. H. Rempren, Para, Brazil. 
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WILLIAM WESLEY AND SON, 


Scientific Booksellers and Publishers, 
28 ESSEX STREET, STRAND, LONDON. 


The following recently-published 


NATURAL HISTORY AND SCIENTIFIC BOOK CIRCULARS 


nclude a portion of their stock :— 


No 95.—-GEOLOGY AND MINERALOGY ; including the first part 
of the Library of the late W. 7. BA/LY, of the ee Survey of 
Ireland. 1500 Works. Price 6d. 

No. 96.—PALEON/OLOGY ; including the second part of the Library 
of the late W. H. BAILY, Palzx mtologist to the Geological Survey 
of Ireland. About 1000 Works. Price 4d. 

No. 97:-—/CHTHYOLOGY}; Reptilia and Amphibia ; General Zoology, 
including Ancient Works, Biogr: uphies. Classification, Darwinism, 
Manuals, Periodicals, Transactions of Societies; Anatomy, Physiology, 
and Embryology. Price 4d. 

W. WE SLEY & SON, 28 Essex Street, Strand, London. 


MINERALOGY AND GEOLOGY. 


S?ECIAL AND TYPICAL COLLECTIONS FOR STUDENTs, 
LECTURERS, AND MUSEUMS. 


EVERY a) Ce FOR PRACTICAL WORK, CABINETS 
CASES, APPARATUS OF ALL KINDS. 


The Largest Stock in England of Rocks, Rock-Sections, 
Minerals, Fossils, 


New Catalogues and Lists now ready, Free, of 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name. 





Loc: ality 


NATURE 





XXXI 


NEWTON & CO., 


AeA SCIENTIFIC INSTRUMENT 
MAKERS 
iO HER MAJESTY THE 
QUEEN 
AND THE GOVERNMENT, 


| 










Makers of every descrip- 


tion of OPLICAL and 
PHYSICAL APPARA- 
US of the highest class, 


for Colleges, Institutions, 
&c. 

Catalogue of 
OPTICAL LANIERNS, 
PKROJECTI N  APPA- 
RAIUS, & SLIDES, 3¢. 


NEW I! LUSTRATED 
CATALOGUE OF 
SCIENTIFIC APPARATUS, 
1/4 pages, 6d. 

WIMSHURST ELECTRICAL MACHINE. 


Best Quality, giving full 4}-inch Spark in Air, £5. As made for the 
Science and Art Department. 


NEWTON & 


3 FLEET STREET, TEMPLE BAR, LONDON, E.C. 


JOHN J. GRIFFIN & SONS, Limiteo, 


MANUFACTURERS OF 


CHEMICAL & PHILOSOPHICAL APPARATUS. 





and Geological Position, in M ahogany Cabinets. 
200 ditto, 50s. The best value obtainable. 

Micro-sections of Rocks in great variety. 
and other Geological Requisites. 


THOMAS 'D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STRE Ef, LONDON, a Oe 


100 Specimens, 255. 


; 


Cabinets, Glass-topped Boxes, 





Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, 


Mathematical, Drawing, and Surveying Instruments 
of every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
MADE WITH BOILING WATER. 


EPPS’S 


CRATEFUL—COMFORTINGC. 


COCOA 


MADE WITH BOILING MILK, 














FRY’S 


Pure Concentrated 


COCOA 








Paris Exhibition, 
1889 


Gold Medal 
awarded to 
J. S. Fry & Sons. 





NOW READY, 
Illustrated Classified and Descriptive 


CATALOGUE of CHEMICAL APPARATUS, 


Illustrated with nearly 600 Woodcuts, 
6d., Post free. 


22 GARRICK STREET, COVENT GARDEN, 
LONDON, W.C. 


KING, MENDHAM, & Co., 
Electrical Engineers 
AND 
Manufacturing Electricians. 
SPECIALTIES.—K.M.B. Patent 
Pocket Galvanometer. Price, Post free, 
12s. gd. ; Case, 1s. 6d extra. Testing 
Instruments, Primary Batteries, Wims- 
hurst Machines of Improved Pattern. 
Western Electrical Works, 
BRISTOL. 
New ILiustratep CATALOGUE, 
Post free, 44d. 
Specially compiled List of Electric 
Pr ‘li ations, post fu, ad. 


Royal 8vo, 113 pp., 





INVENTIONS EXHIBIT 1ON—GOLD MEDAL AWARDED. 


DENT’S (NEW ILLUSTRATED 
CATALOGUE of HIGH-CLASS 
WATCHES and CLOCKS at 


yong REDUCED PRICES, sent post 


free on application to E. DENT 

ee . and Co., Makers to the Queen, 

DENT 61 STRAND, LONDON, W.C, 
or 4 ROVAL EXCHANGE. 








: ANS 
IHOLLOWAYS OINTMEN pion 





For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 








| GOUT, RHEUMATISM, and all Skin Diseases it is unequalled. 
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KEGAN PAUL, TRENCH, & C0.’S LIST. 


os. 6d. 


HUMAN 
of Recent 


MIVART. 


Demy 8vo, 1 


ORIGIN OF 
Being an Examination 
By ST. GEORGE 


REA- 


Hypotheses 


THE 
SON. 
concerning it. 


Recently Published, Demy 8vo, 16s. 
TDtTInr . : i 
FRUTH: a Systematic Inquiry. 
GEORGE MIVART, 
Demy S8vo, 14s. 
MENTAL EVOLUTION 
the Origin of Human Faculty. By GEORGE 
ROMANES, M.A., LL.D., F.R.S. 

‘These two volumes not unfairly exhibit the present state of | 
that which it would be no exaggeration to call the great con- 
troversy of the time, With equal sincerity and a pains- | 
taking review of scie ntific data, both writers are intent on arguing | 
the problem of iman’s origin, irrespective of tradition, authority, 
and received dogmas. They meet on the level ground of science, 
where reason and ascertained fact alone hold sway.” —Zdin burgh 
Review 


ON 


By ST. 


IN MAN 


JOHN 


Crown 8vo, 5s. 


PHYSIOLOGY OF BODILY EXER- 
CISES. By Dr. FERNAND LAGRANGE. 
[/uternational Scientific Series. 


Demy 8vo, 21s. 
AGE IN NORTH AME- 
AND ITS BEARINGS UPON THE ANTI- 
QUITY OF MAN. By G. FREDERICK WRIGHT, 
D.D., LL.D., F.G.S.A. With an Appendix on ‘ The 
Probable Cause of Glaciation,” by WARREN UPHAM, 
F.G.S.A. With many New Maps and Illustrations. 


THE 


RICA, 


ICE 


NEW EDITION, Demy 8vo, 21s. 
MATABELE LAND AND THE 
VICT« )RIA FALLS: a Naturalist’s Wanderings in the 
Interior of South Africa. From the Letters and. Journals 
of FRANK OATES, F.R.G.S. Edited by C. G. OATES. 
With numerous Ilustr: ations and Portrait. 


Crown 8vo, 3s. 6d. 
EGYPT AS A WINTER RESORT. 
By F. M. SANDWITH,, late Vice-Director of the Sanitary 
Department of Egypt. 


Demy 8vo, 12s. 


MONOGRAPH OF THE BRI- 
rISH UREDINEA AND USTILAGINE.A With 
an Account of their Biology, including the Methods of 
Observing the ae of their Spores and of their 
kK xperimental Culture. By CHARLES Bb. PLOWRIGHT 

F.L.S., M.R.C.S., Senior Surgeon to the West Norfolk 
and Lynn Hospital, &c., &c. Illustrated with Woodcuts 
and 8 Plates. 


Crown 8vo, 3s. 6d. 
PRINCIPLES OF UNIVERSAL 
| edison )GY: a Reform in the Theories of Physics 
Chemistry, Biology, and Cosmology. By CAMIL ) 
CALLEJA, M.D. _— sinaiass 
NEW EDITION. 
PSYCHOLOGY. © Trans- 
RIBOT. Post 8vo, 75. 64. 
Mill—Herbert Spencer—A. 
Samuel Bailey—John Stuart Mili. 


ENGLISH 

lated from the French of TH. 
CONTENTS. —Hartley—James 

Bain—G. H. Lewes 


London: 


1 PATERNOSTER SQUARE. 
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SAMPSON LOW, MARSTON, & Co. S 
NEW BOOKS. 


BISHOP FRASER’S LANCASHIRE 
LIFE. By JOHN W. DIGGLE, M.A., Vicar of Mossley Hall 
Liverpool, Hon. Canon of Liverpool, Author of ‘‘ Godliness and Mar 
liness,” ** True Religion,” &c. ; also, Editor of Bishop Fraser’s Sermon 
1 Vol., Illustrated, Demy 8vo, Cloth, rs. 6d. 


THE LAND OF AN AFRICAN SULTAN: 


Travels in Morocco. By WALTER B. HARRIS, FR.G.S 
(‘Al Aissoui”). With numerous Illustrations by ALrEcK BEREN 
Crown 8vo, Cloth, 10s. 62. A Large-Paper Edition (limited to 20 


Copies) at 315. 6d. net. 


THROUGH DAVID’S REALM. By Rev. 
EDWARD STAATS DE GROTE TOMPKINS. With 209 Illu 
trations by the Author. Demy 8vo, Cloth, ros. 6d. 

By W. 


BETWIXT THE FORELANDS. 
CLARK RUSSELL. Author of ‘‘ The Wreck of the Grosvenor,’’ & 
1 Vol., Crown 8vo, Cloth, with numerous I Ilustrations, 6s. 
** A ‘long-shore’ chat about the Straits of Dover and seafaring life gener 
ally. A most interesting book, and freely illustrated.”—Glasgow Herald. 


IN FAR LOCHABER. By William Black, 
Author of ‘* The Strange Adventures of a House-Boat,’”’ ** A Daughter 
of Heth,” &c. New Edition, Crown 8vo, 6s 
‘A capital story of Scotch life, briskly and brightly told, 

canines contrasts.” —Standard. 






and full of 


Now Ready, Price One Shilling. 
| HARPER’S MAGAZINE CHRISTMAS 


NUMBER. Complete ir itself. 

Contents.—TYhe First Countess of Wessex. A Story. Thomas Hardy. 
With 8 Illustrations drawn by C. S. Reinhart and Alfred Parsons.— Merry 
Wives of Windsor. Andrew Lang. With rt Illustrations drawn by E. A 
Abbey.—The Flight into Egypt. Henry Van Dyke. With g Illustration 
from the Paintin gs by Murillo, Gictto, 2 Holman Hunt, &c.—Buscomb« 


or, a Michaelmas Goose. Poem. D. Blackmore. With 3 Illustra 
tions drawn by C. S. Reinhart. len Russian Art. ‘Theodore Child 
With 12 Illustrations from Paintings, &c.—Oratorio and Drama. Rev. H 


R. Haweis, M.A.—Besides other Poems, Stories, &c. 
Sixty Illustrations in all. 


M: \RSTON, SEARLE, & RIVINGTON (Lrp.), 


I - 
. Dunstan’s Hous se, Fetter Lane, L /ondon. 


SAMPSON 


WORKS BY A. J. JUKES-BROWNE, 


B.A, P.G.S., of the Geological Survey of England and Wales. 


ISLES: a Study in Geographical Evolution. Illustrated by numerous 
Maps and Woodcuts. Small Post 8vo, 7s. 6d. 

*© We have followed Mr. Jukes-Browne with much pleasure through this 

very interesting study in geographical evolution, and can strongly recom- 

mend it to the attention of all geologists and physical geogr: aphers. .. . 

What is specially to be commended in this book is its freedom from any e) 

zant ideas : the author has taken for his motto, ‘ /# medio tutissim 

and in this spirit has acted throughout.” —Geological Magazine. 
“Every chapter bears the mark of patient and conscientious work.”— 

Nature. 

‘* This is a work which should be in the hands of every teacher of geology.” 

—Journal of Education. 

’ 

THE edited S HAND-BOOK OF 
PHYSICAL GEOLOGY. With numerous Diagrams and Illustrations 
Small Post 8vo, 6s. 

‘The result of his compilation is a very useful book dealing with geolog) 
eas its physical side.” — theneum. 
** A book that will be useful to teachers 

New York Nation. 


*“We can commend the volume 





Trav 





and students the world over.”’ 


as a very useful guide indeed, particularly 
so to the student wishing to geologise in a distant country ; he will find that 
all the beds of any value or interest are c ey described.”— Spectator. 


‘A really valuable student’s manual.”’—Zducational Times. 


‘¢ His statements are trustworthy and his explanations clear. ... 
the neatest manuals the student can desire.” —Academy. 


THE STUDENT’S HAND-BOOK OF 


HISTORICAL GEOLOGY. With numerous Diagrams and Illustra- 
tions. Small Post 8vo, 6s. 
** Mr. Jukes-Browne is to be conzratulated on having, with this volume, 
brought his work to so satisfactory a conclusion.’’—A theneum. 
* An admirably planne -d and well-executed ‘Hand-book of Historica 
"—Journal of Education. 


One of 


] 


Geology. 
** An excellent manual for the student. 
“Mr. Jukes-Browne’s volume is well arranged, well written, and \ 

illustrated, and is carefully brought up to date.” —Guardian, 

GEORGE BELL & SONS, York Street, Covent Garden. 


"— Academy. 


London : 
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SCIENCE AND NATURAL HISTORY. 


Ready Shortly, Price 6s. 

STAR-LAND. Being Talks with Young 
People about the Wonders of the Heavens. By Sir ROBERT 
STAWELL BALL, LL.D., F.R.S., F.R.A.S., Royal Astronomer of 
Ireland, Author of ‘‘ The Story of the Heavens,’’ &c.. Illustrated. 

Cloth, 31s. 6d. 

THE STORY OF THE HEAVENS. By 
Sir ROBERT STAWELL BALL, LL.D., F.RS., ¥.R A.S., Royal 
Astronomer of Ireland, Illustrated by Chromo Plates and Wood 
Engravings. Demy 8vo, 544 Pages. 

COMPLETION OF “OUR EARTH AND ITS STORY.” 


OUR EARTH AND ITS STORY. Edited 
by Dr. R JIBERT BROWN, M.A., F.L.S., F.RG.S. Vols. I., IL., 
and III. With Thirty-six Coloured Plates and numerous Wood 
Engravings. Price gs. each, 

SCIENCE FOR ALL. Revised Edition. 
Edited by Dr. ROBERT BROWN, M.A., F.L.S., &c., assisted by 
Eminent Scientific Writers. With about 1500 Illustrations. Complete 
ins Vols. Cloth, gs. each. 

SCIENCE OF EVERY-DAY LIFE. By 
JOHN A BOWER, F.C.S. With 49 Illustrations. Feap. 8vo, Just 
Published, 1s 

PRACTICAL ELECTRICITY. By Prof. 
W. E. AYRTON, F.R.S. Illustrated. Fourth Edition, 7s. 6d. 

CASSELL’S NEW NATURAL HISTORY. 
Edited by P,. MARTIN DUNCAN, M.B., F.R.S., F.G.S., Professor 
of Geology, King’s College, London. Complete in Six Volumes. With 
about 2000 High-class Illustrations. Cloth, gs. each. 

CASSELL’S CONCISE NATURAL HIS- 
rORY. By E. PERCEVAL WRIGHT, M.A., M.D., F.L.S., Pro- 
fessor of Botany in the University of Dublin. With 16 Full-page Plates 
and several hundred other Illustrations. Cheap Edition. Crown 4to, 

Cloth, 7s. 6¢.; Roxburgh. tos. 6d 
CASSELL & COMPANY, LimiTep, Ludgate Hill, London. 


CHRISTMAS AND NEW YEAR’S GIFTS. 
CASSELL’s CLASSIFIED CATALOGUE, 
containing Particulars of upwards of ONe THousanp VoLuMEs pub- 
lished by Messrs. CASSELL & COMPANY, ranging in Price from 
THREEPENCE to FIFTY GUINEAS, 
will be sent on request Post Free to any Address. 


CASSELL & _COMP ANY, LIMITED, Ludgate Hill, London. 


JUST PUBLISHED. 


Demy 8vo, Cloth, 710 pages, with 680 Illustrations, Price 18s. 


EXPERIMENTAL SCIENCE: 


Elementary, Practical, and Experimental Physics. 
By GEORGE M. HOPKINS. 


The design of this work is to afford to the student, the mechanic, and all 
who are interested in science, a ready means of acquiring a general know- 
ledge of physics by the experimental method, and also to furnish to the 
teacher suggestions in experimentation which will be helpful in making class- 
room work interesting and attractive. Most of the apparatus illustrated and 
described may be c onstructed and used by anyone having ordinary me- 
chanical skill. Simple and easily made devices have been chosen for physical 
demonstration. With scarcely an exception, the experiments described were 
performed at the time of writing, to insure fullness of detail, and to avoid 
knuccuracies, 


E. & F. N. SPON, 125 Strand, London. 


lO BE PUSLISHED 


PROF. CHRYSTAL’S “ALGEBRA.” 


ALGEBRA. 


An Elementary Text-book for the Higher Classes of Secondary 
Schools and fer Colleges. 


By G. CHRYSTAL, M.A., LL.D., 
Honorary Fellow of Corpus Christi College, Cambridge ; Professor of 
Mathematics in the University of Edinburgh. 

ParT J., Second Edition, Crown 8vo, pp. 559, Price ros. 6¢., Now Ready 
Part II., pp. 588, Crown 8vo, Price 12s. 6¢., Now Ready. 
Edinburgh: ADAM & CHARLES BLACK. 


SECOND EDITION. 


WATTS’ MANUAL OF CHEMISTRY. 
Edited by WILLIAM A, TILDEN, D.Sc., F.R.S. Professor of 
Chemistry in the Mason College, Birmingham, 

PHYSICAL AND INORGANIC CHEMISTRY. 8s. 6d. 

CHEMISTRY OF CARBON COMPOUNDS, or ORGANIC 
CHEMISTRY. 10s 

London: J. & A. CHURCHILL. 


This Day, Crown 8vo, with 105 Illustrations, ros. 6¢., Cloth. 


A HAND-BOOK ON MODERN EXPLO- 
SIVES : being a Practical Treatise en the Mz anufa ture and Application 
of Dynamite, Gun-Cotton, Nitro-Glycerine, and other E xplusive Com- 
pounds, including the Manufacture of atods nm Cotton. By M. 
EISSLER, Mining Engineer, Author of ‘* The Metallurgy of Gold,” 
“The Metallurgy of Silver,’”’ &c. 

London : CROSBY LOCKWOOD & SON, 7 Stationers’ Hall Court, E.( 


GALTON’S WHISTLES 


For Determining the Upper Limits of Audible Sound 
in Different Persons. 
Prices 10s. 6d. and 21s. 


GEORGE SPILLER, 


MANUFACTURING OPTICIAN, 
3 WIGMORE STREET, W. 


__ ‘'TUDSBURY & SONS’ 


NEW HIGH-TENSION EBONITE 
“CYLINDER” WIMSHURST 


ELECTRIC MACHINE. 


Four cylinders, immense power. Simplest, best, 
and cheapest Machine yet invented. Further Im- 
provements this Season. Dr. Brewer, the well 
known author, says of our Machines: —‘‘ Far more 
perfect than any hitherto invented.” CYLINDER 
MACHINE, GIVING 6-INCH SPARK, £3 7s. New 

- Illustrated Catalogue, One Stamp. 


EDWINSTOWE, Ne WARK. 








ABOUT DECEMBER. 2. 


In Two Volumes, Royal 8vo, over 1100 pp., Price 36s. 


HISTORY AND PATHOLOGY OF VACCINATION. 


ILLUSTRATED WITH TWENTY-TWO COLOURED PLATES 


And other Illustrations. 


VOL. |.—A CRITICAL INQUIRY 


BY 


Professor of Comparative Pathology and Bacteriology in, and Fellow of, King’s 


VOL. |.—SELECTED ESSAYS 


EDITED BY 


EDGAR M. CROOKSHANK, M.B.., 


College, London, 


Author of Papers on the Etiology of Scarlet Fever ; Anthrax in Swine ; Tuberculosis and the Public Milk Supply ; the History 
and Pathology of Actinomycosis ; in Reports of the Agricultural Department of the Privy Council ; 
Author of ‘* A Manual of Bacteriology,” &c. 


London: H. k. LEWIS, 


136 GOWER STREET, W.C. 
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BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 
It has been adopted i: 


Writing becomes a plea e when this Ink is used 
mpanies throughout 


the principal Banks, Public Offices, and Railway C 
Ireland. 

Imost instantly full black. | Fle ws easily from the Pen 

wrode Steel Per Blotting-paper may be applied at the 

to Blot. moment of writu g 


It writes a 
Does not ¢ 
Is cleanly to use, and not liable 


tained in London, through Messrs. Barctay & Sons, Farring 
W. Epwarps, Old Change; F. Newbery & Sons, Newgate 
Street ; and to be had of all Stationers, 


Can be ot 
don Street ; 
DRAPER Dublin. 


BEWLEY & (Limited), 


Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, ant 
Type Writing, are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Auto-Circulars 
of Lords, &c. 


io tah 


Manchester. 


with ordinary pen and paper. 


Very fluid ink, used 
letters. Used at the House 


resemble written 
AUTOCOPYIST DEPT. (A.£.T.c 


London Wall, London, and 52 Princes; Street, 
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GOLD MEDAL, HEALTH EXHIBI!IION, LONDON. 
HIGHEST AWARD, ADELAIDE 1887, and MELBOURNE 1838 
The British Medical Journal Benger’s Food has by its ex 

lence est tb lished a reputation of its own.” 
** Devised on original lines, infants do remarkably well on it. 
ce ertainly a great future before it.”—///ustri ated Medical Nex 
Mr. Benger’s admirable preparations.’’—Lancet. 


Tins—1/6, 2/6, 5/-, and 10,-, Everywhere. 
ALL WHOLESALE HOUSES. 


says :—‘‘ 
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Ont he 1st of every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 
ConTENTs :—Original Articles by leading Botanists.—Extracts, a: 
Notices of Books and Memoirs. —Articles in Journ: als.—Botanical News. 
Proceedings of Societies. 
Subscription for One Year, payable in advance, 12s. 


NEWMAN, & CO., 


Price 1s. 3d. 


London : WEST, 54 Hatton Garden, E.C 
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WIMSHURST MACHINE. 


Works in any Weather. 


SCH 


Size giving 4) Sparks, £4 10s. 
OOL APPARATUS, 


Approved by Science and Art Department. 


EARVEY 2 PEAE, 
6 CHARING CROSS ROAD, W.C. 


PERKEN, SON, & RAYMENT, 


99 HATTON GARDEN, 
London, E.C. 


= ABLISHED 1852 
CATALOGUE FREE. 
Discount for the Trade. 


“ OPTIMUS %, ENLARGING APPARATUS. 


Patent Quick Acting Rack Adjustment. 


This Apparatus comprises superior Mahogany 
Long Bellows Camera 
is fitted with powerful Refulgent Lamp, with 
liant illuminati Compound Condensers. 


adjusted by Rack and Pinion. 
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If with Russian Iron 
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MESSRS. MACMILLAN AND CO.'S NEW BOOKS 
* . 5 

THE SCIENTIFIC PAPERS OF ASA GRAY. Selected by Cuartes Spracue 
SARGENT. 2 Vols. Demy 8vo, 21s. 

Vol, I.—Reviews of Works on Botany and Related Subjects, 1834-1887. Vol. II.—Essays: Biographical Sketches, 1841- 1886. 

NOW READY, WITH ILLUSTRATIONS AND MAPS 

TRAVELS IN INDIA OF JEAN BAPTISTE TAVERNIER, BARON OF 
AUBONNE. Translated from the original French Edition of 1676, with a Biographical Sketch of the Author, Notes, 
Appendices, &c., by V. BALI, LL.D., F.R.S., F.G.S, Director of the Science and Art Museum, Dublin, Author of 
** Jungle Life in India,” ‘‘ The Economic Geology of India,” &c. With Illustrations and Maps. 2 Vols, Medium 8vo, 
£2 25. 

A DAY-BY-DAY RECORD OF EVENTS DURING THE FIRST FIFTY YEARS OF THE QUEEN’S REIGN. 

ANNALS OF OUR TIME: a Diurnal of Events, Social and Political, Home and 
Foreign, from the Accession of Queen Victoria to Jubilee Day, being the First Fifty Years of Her Majesty’s Reign. By 
JOSEPH IRVING. In 2 Vols. 8vo, 185. each. Vol. I., June 20, 1837, to February 28, 1871. Vol. II., February 24, 
1871, to June 24, 1887. 

*.* The Second Volume may also be had in Three Parts—Part I., February 24, 1871, to March 19, 1874, 45. 6d. ; Part ZZ., 

March 20, 1874, to Fuly 22, 1878, 4s. 6d. ; Part 111., Fuly 23, 1878, to Fune 24, 1887, 9s. 

A POPULAR TREATISE ON THE WINDS; comprising the General Motions 
of the Atmosphere, Monsoons, Cyclones, Tornadoes, Waterspouts, Hailstorms, &c. By WM. FERREL, M.A., Ph.D., 
late Professor and Assistant inthe Signal Service, Member of the American National Academy of Sciences, and of other 
Home and Foreign Scientific Societies. Demy 8vo, 18s. 

A GENERAL FORMULA FOR THE yo a Pema ayee FLOW OF WATER IN 
RIVERS AND OTHER CHANNELS. By E. GANGUILLET and W. KUTTER, Engineers in Berne, Switzerland. 
Translated from the German, with numerous Additions, including Tables be Diagrams, and the Elements of over 1200 
Gaugings of Rivers, Small Channels, and Pipes, in English measure, by RUDOLPH HERING, Assoc. Am.Soc.C.E., 
M. Ins t. ‘CtE. ., and JOHN C. TRAUTWINE, Jr., Assoc. Am.Soc.C.E., Assoc. Inst.C.E. 8vo. 175. 

STEAM ENGINE DESIGN. For the Use of Mechanical E ngineers, Students, 
and Draughtsmen. By J. M. WITHAM, Member of the Society of American Engineers, Professor of Engineering, Arkanes 
Industrial University, late Assistant Engineer U.S. Navy. With 210 Illustrations. 8vo. 255 

THERMODYNAMICS OF THE STEAM ENGINE AND OTHER HEAT- 
ENGINES. By CECIL H. PEABODY, Associate Professor of Steam Engineering, Massachusetts Institute of Technology. 
8vo. 215. 

A TREATISE ON ORDINARY AND DIFFERENTIAL EQUATIONS. By 
WILLIAM WOOLSEY JOHNSON, Professor of Mathematics at the United States Naval Academy, Annapolis, Maryland. 
Extra Crown 8vo. 155. 

A GUIDE TO DISTRICT NURSES. By Mrs. Dacre Craven (xwée FLORENCE 


SARAH LEEs), Hon. Associate of the Order of St. John of Jerusalem, &c. Crown 8vo, 2s. 6d. 


MACMILLAN’S MAGAZINE. 


No. 362, FOR DECEMBER. Price ts. 
CONTENTS. 

1.—KIRSTEEN. By Mrs. OLIPHANT. Chapters XIV.-XVII. | 5.--A NEW EL DORADO. By GrorGE CADELL. 
2,.—THE TEACHING OF ENGLISH LITEKATURE. By | 6.—THE LATE PLAYS OF BJORNSON. 

the Rev. CANON AINGER. 7-—LORD JOHN RUSSELL. By the Hon, ArtTHuR 
3.-COUNTY LANDMARKS. By Lorp Epmonp FitTz- E.uiot, M.P. 

MAURICE. 8.—THE INCARNATION OF KRISHNA MULVANEY. 
4—A BALLAD OF EAST AND WEST. bid YUSSUF. By RupyArD KIPLING. 











With nensiy C One Hundred Pictures. 
DOUBLE CHRISTMAS NUMBER, COMPLETE IN ITSELF. 


The English Filustrated Magazine. 


For DECEMBER, Price ts., by Post Is. 3¢., contains— 

1.—ALL HANDS TO THE PUMP. After H. S. Tuke. | 1.—AT THE CLOSE OF A YEAR, By VIOLET FANE. 

( Frontispiece.) 11.—THE GOLDEN DACHSHUNDS. By MAry VERNON. 
.—FROM MOOR TO SEA. By GRANT ALLEN. 12.—A STORIED TAVERN. By W. OurraAM TRISTRAM. 
3.—-CYCLE OF SIX LOVE-LYRICS.—I. TWO LOVERS | 13.—CHURCH SUNDAY SCHOOLS. By Hon. E. P. 

ARE PARTED. Words by JosepH BENNETT. Music THESIGER, C.B. 

by HAMISH MacCunn. 14.—THE LABOURS OF THE XII, MONTHS—DE- 
4.—NAILS AND CHAINS, By Rev. Harotp Rytetr. CEMBER. By HEywoop SUMNER. 
5.—FRENCH GIRLHOOD. By Madame Guizot pe Witt. 15.—SNOW. By Rev. Prebendary JONES. 
6.—-OH, DEAR, WHAT CAN THE MATTER BE? 16.—IN THE PELOPONNESUS. By JAMES BAKER. 

With Illustrations by HUGH THomson. 17,—THE CATS OF ANCIENT EGYPT. By Prof. W. 
7-—A MODERN PROBLEM. By SHELDON CLARKE. M. Conway. 
8.—YULETIDE. By P. SHAW JEFFREY. 18.—ZA MULETTE, ANNO 1814. By W. CLARK 
9.—POACHERS FURRED AND FEATHERED. By G. RUSSELL, 

E, LopGE, 


MACMILLAN AND CO., LONDON, 
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_ GLARENDON PRESS NEW SCIENTIFIC BOOKS. 


THE BIRDS OF OXFORDSHIRE. 


O. V. APLIN, Member of the British Oraithologists’ - Union. 
8vo, Cloth, with a Map and One Coloured Plate, 10s. 4d. 
Just published. 

Vo Ten “ mM i he A is f ” Tshi ré ai a ex ted and accessible 
form has yet been writter » fill up this tank, in some measure at 
least, by f county faunal works the requisite 
nformation relating 1 and to furnish the residents in the 
ninty with some idea of the birds around them, are the objects of the 
present volume.’’—F ROM THE PREFACE. 

NEW VOLUME OF THE TRANSLATIONS OF FOREIGN 

BIOLOGICAL MEMOIRS. 

THE ANATOMY OF THE FROG. By 
Dr. ALEXANDER ECKER, Professor in the University of Freiburg. 
Translated, with numerous Annotations and Additions, by GEorGE 
Hasiam, M.D.; and profusely Illustrated with 250 Woodcuts and 
Eleven Coloured | Medium 8vo, Cloth, 215. |/ust published. 

FULL CLARI 
HENRY FROWDE, 


By 


vf rds hire, 


igures. 


LONDON : 


“OTTO” 
GAS-ENGINE. 
OVER 31,000 SOLD. 
2-MAN TO 100 H.P. INDICATED. 


sd 
>= 
Lad 
eel 
” 
” 
—) 
ec 
oo 


{ASTRONOMICAL OBSERVATIONS 
MADE AT. THE UNIVERSITY-OBSERVATORY, OXFOR]) 
under the Direction of CHARLES Pritcuarpb, D.D.. F. R.S ovenh.S.. 
Savilian Professor of Astronomy. Oxford. - No. IIl. RESEARCHES 
IN STELLAR PARALLAX BY THE AID OF PHOTOGRAPHY 
Royal 8vo, —_ er Covers, with a‘Photograph of the hy niversity Obser 
vatory Just published 


ESSAYS ‘UPON HEREDITY AND KIN 
DRED BIOL ;\GICAL PROBLEMS. . By Dr. AUGUST WEIS. 
MANN, of the University of Freiburg. Authorized ‘Translati 
Edited by E. B. Poutton, M.A, F.L.S..: Tutor of Keble Colles 
Oxford; SeELMaR ScCHONLAND,- Ph.D.; and A..E. Suirtey, M.A 
F.L.S., Fellow and Lecturer of Christ’s’ College, Cambridge. \ 
Cloth, 16s. 

“It is certs 1inly not too much to say that Prof. Weismann’s ‘ Essays 
Heredity,’ collected and tradslated in the present volume, are the m 
important contribution to speculative biology which has been made since the 
‘Origin of Species’ was published.”—Guardian. 


S<NDON PRESS CATALOGUE FREE ON APPLICATION. 
CLAREN DON _ PRESS WARE HOUSE, 


AMEN CORNER, E.C. 


t pleasure, and| 
such as driving 


ted, 


cutting, &c. 


NEW COMBINATION 
5-MAN “OTTO” AND nade 
L 
MANCHESTER. 


Suitable for Country Mansions. 


| amateur’s workshop, laundry machinery, | 


{ 


CROSSLEY BROS, { 
imi 


| Pump can be disconnected a 
| Engine used for other purposes, 


‘JUST PUBLISHED. 


NEW EDITION OF WATSON AND SONS’ 


CATALOGUE OF MICROSCOPES, OBJECTIVES, & ACCESSORY 
APPARATUS. 


It contains Instruments suitable for every class of investigation, many of quite new design, and all fitted with every modern 
improvement. 


Everyone interested in Microscopy, and especially intending purchasers of Instruments, should see this new Catalogue. 
Forwarded Post Free on application to 


W. WATSON & SONS, Opticians to Her Majesty's Government, 


313 HIGH HOLBORN, LONDON, W.C., anp 251 SWANSTON ST., MELBOURNE, AUSTRALIA. 


CALVERT’S ESTABLISHED 18937. 


In 134d. Large Pots ; 
by Post in U.K. for 
value in Stamps. 








W. C. FirzGeErAtpD, Chemist, Wel- 


lington, New Zealand, writes :—‘‘I OINTMENT 
would not be without it on any ac- 


count. It cures Burns, Scalds, and Cuts with far less trouble 
than anything I ever used.” 

It is very useful against Earache, Colds on the Chest or 
Throat, Chapped Hands, Skin Eruptions, Chilblains, Sunburns, 
Insect Bites, Piles, Stings, &c., and will keep good in any 
climate. 

The Ointment is nearly white, 
For hot or tender feet it is very useful ; 
he without it. 


not sticky or unpleasant to use. 
and no veyageur should 


LiMITED, at 7 and 8 


AND Co., at the Office, 112 


¢p CLAY AND Sons, 
MACMILLAN 


Printed by Ricua 
Fourth 





Bread Street Hill, 
Avenue, 


CALVERT’S 


Is. 6d. and 2s. 6d. Bottles ; 
by post in U.K. for value in 
Stamps. 





DENTO- 





Extract from Health, — PHENOLENE 
27, 1884:—‘‘An elegant and 
agreeable Tooth Wash is in- : 
cluded among the preparations of Messrs. Calvert. This fluid 
forms a most efficient means of strengthening the gums in 
cases of tenderness ; and for ridding the mouth of the aroma of 
tobacco the Dento-Phenolene is most effective.” 


F. C. CALVERT & CO,, Manchestev. 


Awarded §Q Gold and Silver Medals, Diplomas, &¢. 


2 : : Pu 
Original Makers of Carbolic Acid, and Government Purveyors. 
: ——— THE CAM 
ndon, and Published by 


Queen Victoria Street. in the City of L 
New York.—Tuursvay, Novea.ber 22, 1 


A WEEKLY 


ILLUSTRATED JOURNAL OF 


SCIENCE. 


‘** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH. 


No. 1049, VOL. 41.] 


Registered as a Newspaper at the General Post Office.] 


ELECTRIG LANTERNS, 


Double-fronted, made entirely of Brass 
For Diagram and Spectrum Work, 
415 155. 

As made for Oxford University. 


ELECTRIC MICROSCOPES. 


SCIENTIFIC AND PHYSICAL 
APPARATUS 


OF EVERY DESCRIPTION, Ve 
New Catalogue, 144 Dp., 6d. 


OPTICAL LANTERNS 


AND SPECIAL APPARATUS FOR PROJECTION. 
New Illustrated Catalogue, 6d. 


LANTERN SLIDES 


OF ASTRONOMY, GEOLOGY, PHYSIOLOGY 
&c., &e. 
Catalogue, 3d. 
NEWTON & CoO., 
Manufacturing Opticians to the Queen and 
the Government. Agents by Appoint- @ 
ment to the Science and Art Department. 


3 FLEET STREET, LONDON, 


THE CAMBRIDGE SCIENTIFIC nSTRUNENT COMPANY, 


ST. TIBB'S ROW, CAMBRIDGE 


RADIO-MICROMETER. 


Designed under the direction of Mr. C. V. BOYS, F.R-S. 
*hil. Trans. of the Royal Society, vol. 180 (1889), / 


Price and Description will be sent on rnd 


QUARTZ FIBRES. 


Made by the method described by Mr. C. V. BOYS, in his paper ‘‘ On the 
Production, Prorerties, and some Suggested Uses of the Finest Fibres” 
(Phil. Mag., June 1887), 

The Cambridge Scientific Instrument Company are now manufacturing 
os above in various thicknesses, and have a quantity on hand for immediate 
elivery. 


a =e fn paper in 


Now Ready, Vol. X. Complete. 
Price to Subscribers 21s. per Yearly Volume, post free. 


THE JOURNAL OF PHYSIOLOGY, 


Edited, ae the Co-operation in England of Prof. W. RUTHERFORD, 
F R.S -» Of Edinburgh, Prof. J. BURDON-SANDERSON, F.R.S., 
of Oxford : and in America of Prof. H. P. BOWDITCH, of Boston; 
Prof. H. NEWELL MARTIN, F.R.S., of Baltimore ; Prof. H rod 
WOOD, of Philadelphia, 

By MICHAEL FOSTER, M.D., F.R.S. 


Published by the Proprietors and sold on their behalf at 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY’S WORKS, 


ST. TIBB’S ROW, CAMBRIDGE. 


THURSDAY, DECEMBER 5, 1880. 


| TELEPHONE 3120, 





[PRICE 15 CENTS. 


{All Rights are Reserved. 


'NALDER BROS., & CO., 


Sole Makers of Profs. AYRTON and PERRY’S 
“ares TYPE OF SECOHMMETERS AND STANDARDS 
OF SELF-INDUCTION. 
132 HORSEFERRY ROAD, WESTMINSTER. 


TELEGRAPHIC AvpRESS: SEcoHM, Lonpon. 


PRICES ON APPLICATION. 





a SECOHMMETER, 
NEGRETTI AND ZAMBRA’S 
OPERA, RACE, & FIELD GLASSES 


OF EVERY DESCRIPTION. 


NO 


‘SaquvMdn 


USEFUL AND 
ORNAMENTAL, 
GQNV VONIND @ 


Barometers, Microscopes, Telescopes, 
Magic Lanterns, &c., &c. 
Illustrated Price Lists posted free to all parts of the World. 


NEGRETTI & ZAMBRA, 


OrTICIANS AND ScrentiFic INSTRUMENT MAKERS TO rms QUEEN. 
HOLBORN VIADUCT, E.C. 
Branches:—45 CORNHILL; 122 REGENT STREET. 
Photographers at the CRYSTAL PALACE, 
N, & Z.’s Large Illustrated Catalogue, 1200 Engravings, Price 5s. 6d. 
Telephone No. 6583. Teloguialiie Address : Negretti, London. 
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THE PHOTOGRAPHIC NEWS. 


THE OLDEST WEEKLY PHOTOGRAPHIC 
NEWSPAPER. 


















TO-MORROW, FRIDAY, DECEMBER 6, 1839, the First of a Series 










of Articles on 

THE ROYAL INSTITUTION 
will appear in 7he Photographi- News, ac companied by a Supplement, con- 
sisting of a Full-page Engraving of the PHYSICAL LAB JRATORY at 
the Ri »yal Institution. 






Price 3¢. ; or Post-free, 3}c. 






PIPER & CARTER, 5 Furnival Street, London, E.C. 





CHRISTMAS LECTURES. 
ROYAL INSTITUTION OF GREAT 
BRITAIN, 
ALBEMARLE STREET, PICCADILLY, W. 


Prof. A. W. RUCKER, M.A., F.R.S., will deliver a Course of Six Lec- 
Audi jit ory) on ELECTRICITY, commencing on 





















tures (adapted to a Juvenil 

SATURDAY. December 28, 1889, at 3 o’clock ; to be continued on Decem- 
ber 31, and Ianuary 2, 4. 7, 9. 1890. Subscription (for Non-Members) to 
this Cour-e. One Guinea (Children under Sixteen, Half-a-Guinea); to all 
the Courses in the Season, ‘Iwo Guiaeas. ‘Tickets may now be obtained at 







the Institution. 














ON FRIDAY WEEK, DECEMBER 13, 
Will be Sold the 
CONTENTS OF THE OBSERVATORY 
Of the late Mr. CAPRON, F.R.A.S., 
Including a very fine 6-inch EQUATORIAL TELESCOPE 
by T. Cooke & Sons, York. 











At Stevens’s Sale Room, King Street, Covent Garden, W.C. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN 
TERN, used by W. Lan Carrenter, Esq., Prof. Forses, B. J. MALDEN, 
Esq. New Oxyhydrogen Microscope. Grand Results. Docwra ‘Triple, 
Prize Medal, Highest Award. Patent Pamphagos Lantern Science Lecture 
Sets. Novelties Cheapest and Best. Elaborately Illustrated Catalogue, 
200 Pages, 1s. ; Postage. sd. Small-rdo.,6d. Pamphlets Freee HUGHES, 
Specialist, Brewster House, Mortimer Koad, Kingsland, N. 


PEKING OBSERVATORY. 
The Oldest in the World. 

















Words, price £2 
Tvken from the same negatives as those sent to the Paris Observat- ry. 






THOS. CHILD, Pe hing, and 130 Lewisham aie Road, S E. 








ZOOLOGICAL DIAGRAMS FOR. SALE. 
—Complete Set of Thirty, of German make, and execute l in the very 
best stvle. illustrating the Comparative Anatomy of Invertebrates.— 
ALFRED POLL ARD, High Ackworth, rear Pontefract. 







AN EXPERIENCED MICROSCOPIST, 
M.A., Cambridge. who has at present time to spare, would UNDER- 
TAKE SKETCHING from MICROSCOPE.—Microscore, Mr. 
Desk’, High Street, Shanklin, Is!e of Wight. 

















MR. ERIC STUART BRUCE, M.A. Oxon., 
F.R. Met.Soc , can accept ENGAGEMENTS for the delivery of his 
eminently successful Popular Lectures on Scientific Questions of the 
Day. Brilliant Experiments.—Address, E. Bruce, Esq., 10 Observatory 
Avene, Kensington, London, Ww. 
















BIOLOGY. _—Thorough Preparation in the 


above for London Examinations by Graduates. Special Facilities for 

















Practical Work. —Address ‘‘ Practicat,” 27 Chancery Lane. 
SILVERED- GLASS REFLECTING 
TELESCOPES. 







CALVER’S well-known TELESCOPES received the Highest Award for 
“Excellence and Improvements” at the International Exhibition, London. 
Catalogues and Testimonials, 1s.—G. CALVER, F.R.A.S., Widford, 


Chelmsford. 
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TWENTY L — E PHOTOGRAPHS, and Description of over 1000 | 
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‘LIVING § SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHE RIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 
Who iast week sent to his subscribers Condylostoma patens, with sketch 
and description. He also sent out Philodina rosevla, Corethra, Floscularia, 
Clathrulina elegans, Limnias ceratophylli, Meliceris ringens, Stephanoceros, 
Volvox globator; also Ameeba, Hydra, Vorticella. Crayfish. Dog-fish, 
Amphioxus, and other Specimens for Biological Laboratory work. 

Weekly announcements will be made in this place of Urganisms T. B. 


i s supplying. 

Specimen Tube, One Shilling, post free. 
Twenty-six Tubes in Course of Six Months for Subscription of £1 ts., 
or Twelve Tubes for ios. 6d. 

Portfolio of Drawings, Eleven Parts, rs. each. 


JOHN J. GRIFFIN & SONS, Limiteo, 


MANUFACTURERS OF 


CHEMICAL & PHILOSOPHICAL APPARATUS, 


NOW READY, 
Mlustrated Classified and Descriptive 


CATALOGUE of CHEMICAL APPARATUS, 
Illustrated with nearly 600 Woodcuts, 
6d., Post free. 
22 GARRICK STREET, COVENT GARDEN, 
LONDON, W.C. 


Royal 8vo, 113 pp., 









Mathematical Instrument Manufacturer to H.M. Government, Council 
India, Science and A-t Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every Description, 

Of the Highest Quality and Finish, at the most Moderate Prices. 
lllustrated Price List Post Free. 
W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 


| Excellence of Construction of Mathematical Instruments, and the «nly 


Govip Mepat in the International Inventions Exhibition 1885 for Matne- 


| matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address #e-GREAT TURNSTILE, HOLBORN, LONDON. Wc. 


- MINERALOGY AND GEOLOGY. 


S?ECIAL AND TYPICAL COLLECTIONS som STUDED Ts, 
LECTURERS, AND MUSEUM 
EVERY negquestTe FOR PRACTICAL WORK, CABINETS, 
‘ASES, APPARATUS OF ALL KINDS. 
The am. Stock in England of Rocks, Rock-Sections, 
Minerals, Fossils. 


Niw Catalogues and Lists now ready, Free, of 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 25s. ; 
200 ditto, sos. The best value obtainable. 

Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS 'D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
__ 8 | NEWGATE STREET, LONDON, E.C. 


JI. T. CROCKETT, 


Maker cf every description of Entcmological Cabinets and cis 
Store- and Book-boxes, fitted with Camphor-cells ; Setting Boards, Oval or 
Flat, &e. Cabinets of every description kept in stock. SPECIAL INSLC T 
CABINETS, with Drawers fitted with Glass Tops and Boitoms to show 
upper and under side without removing insect. Store-boxes specially made 
for Continental Setting, highly recommended for Beetles. All best work. 
Lowest possible terms for cash. Prices on Application. Estimates supplied. 
Trade supplied. Established since 1847. 

Show Rooms—7a Prince’s Street, Givendied Square, W. (7 doors from 











(rterd Cireus. Factories—34 Rudinghwuse Street, and Ogle Street, W. 
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SMAN, F.R.M.S., 
Observer, Scott. Met. Soc. 


HICKS, 
§, 9, &10 Hatton Garden, London. 


EDINBURGH 


Dear Sir,—I have just returned 
J. 


IN FLAT WATCH SIZE. 
MAKER: 


WATKIN 
ANEROID BAROMETER, 


(Signed) 
To be obtained of all Opticians, 


THE NEW PATENT 
Dear Str,—The Watkin Aner 
have given it a pretty severe t 


NOW MADE 


results. 


<Fretwork & C Tarving. 
AMU E L H EN S O N, Highest Award—Gold Medal for Tools & Patterns. 


97 REGENT STREET, LONDON, W. | Eien .@ Machines, Designs, Tools, Wood, 
ESTABLISHED 1840. Late 277 STRAND. | : ) Mirrors, 

VERY FINE CRYSTALLIZED GOLD NUGGETS FROM | Hinges and Fittings, Varnish, 
JOHANNESBURG, WEIGHING I TG 15 UZS., ALSO THE NEW | ‘) Fretsaw Outfit on Card, with Instructions, 
MINERALS EUDIDYMITE, KOKKULITE, BERYLLONITE, | _ free a. fans ah eee 
SPERRYLITE, ARGYRODITE, | we No. 2, with Wood ete Be iss 

A Large Assortment of Beautiful Specimens, very suitable for Presents, | Set of x9 Best Carving loo! s with Boxwood an ‘les, wait “for use, 
from all Prices. Inspection invited. | a »s. free 


CJLLECTIONS FOR STUDENTS AND PROSPECTORS. If you want good designs, and are competing 


which we receive testimonials da ily. 


Blowpipe Apparatus, &e., &e. tar See our complet > Catalog 64 pages gto, « iining the best variety 
PRECIOUS STONES. of Designs published, senc free for "6 Si amps. 


Lessons given. aa Catalogue Free. HARG ES BROS.. SETTLE. 


three weeks ago. 


for exhibition, try ours, for 


F.H. BUTLER, M.A. Oxon., ARS. Mines, &c., 
NATURAL HISTORY AGENCY, K| NG, M ENDHAM, & C0.. 
148 BROMPTON ROAD, LONDON, S.W. ~~ 
’ Near the British Natural History Museum. ; Electrical ugineers 
English and Foreign Rocks, Minerals, Fossils, Shells, and other P , 
. ‘Objects of Natural’ History. : Manutacturing Electricians. 
HAND SPECIMENS of ROCKS and ROCK-FORMING MINERALS, 7 r S SPECIALTIES.—K.M.B. Patent Pocket Gal- 
from 3d. each, especially selected for Private Study and Science RL ; x vanometer. Price, Post free, 12s. od.; Case, 


AND 


Teaching. ; 1s. 6d. extra. Testing Instruments, Primary Bat- 
STUDENTS’ CABINETS, 12 inches x 8} inches x 34 inches, with two F A {||} teries, Wimshurst Machines of Improved Pattern. 
Lifting Trays and Internal Fittings, containing 60 to 65 E xamples of ' 7 Western Electrical Works, Bristol. 


Minerals, Rocks, and Rock-Formers, Fossils to illustrate all Formations, 
. ——_ IN GREAT VARIETY ~" naterssenCirsnouss, Perr sine 
MICRO GLASS SLIDES and COVER SLIPS, Round or Square (dest ; “A Publications, pout - age Yas 


English make only). RACK BOXES, &c. 
SUBSCRIPTIONS TO “NATURE.” 


APPARATUS for BLOWPIPE and other ANALYSIS. 
CABINETS for Minerals or Shells, or fitted with divisions for Eggs. 

GLASS-TOPPED BOXES in all sizes, and other Scientific Requisites. a a 

Vearly. . eit og aan 28 o 

eat Half-yearly. . . a ae a ae 14 6 


sapiday's Work executed on the Premises. 
MADE WITH BOILING WATER. Quarterly ..... 7 6 


| 

j | To the United States, the Cnsiion a 
| er Sa ae 30 
| Half-yearly. .. 2... i 15 
det , ‘ 8 


CRATEFUL—COMFORTINC. Quatety ..-- 


COCOA 


MADE WITH BOILING MILK. 


To India, ont: and Japan i— 
ON obese a ee 32 
Half- “yearly . a ae ee ee ee ee 16 
Guarteriy: .. 6 3 i a ee 








CHARGES FOR ADVERTISEMENTS, 


» y 0 Tin 7.\es ey Lis eto | Three Lines in Column 2s. 6d. 9d. per ~~ 


One Eighth Page, or Quarter Column co 28 
Is unequalled in the Cure of all Disorders of the LIVER, | Quarter Page, or Halfa Column ..... 1 15 
STOMACH, KIDNEYS AND BOWELS. A Great PURI. — Pages vcbanasg wget abe deak 3 3 
FIER of the BLOOD; a Powerful Invigorator of the ree ee ene 
System, if suffering from WEAKNESS AND DEBILITY, Money Orders payable to MACMILLAN & CO. 


and is unequalled in Complaints incidental to Females. OFFICE: 29 BEDFORD STREET, STRAND, W.C. 














THE ROMANCE OF SCIENCE. 
DISEASES OF PLANTS. By Prof. MARSHALL 


WARD. With numerous Illustrations. Post 8vo, Cloth Boards, 2s. 6d. 


TIME AND TIDE: A ROMANCE OF 
THE MOON. By Sir ROBERT S. BALL, LL.D., F.R.S., Royal 
Astronomer of Ireland Post 8vo, Cloth Boards, 2s. 6d. 

THE STORY OF A TINDER-BOX. By 


CHARLES MEYMOTT TIDY, M.B.M.S., F.C.S. With numerous 


Illustrations. Post 8vo, Cloth Boards, 2s. 











Illustrated 











TOILERS IN THE SEA. By M. C. Cooke, 


M.A., LL.D. With numerous Illustrations. Post 8vo, Cloth Boards, ss. 


WAYSIDE SKETCHES. By Prof. HuLme, 


F.L.S., F.S.A. With numerous Illustrations. Crown 8vo, Cloth Boards, 5s. 


A SKETCH OF THE HISTORY OF 
EUROPE. Chiefly International. From the Beginning of the Roman 
Empire to the Present Day. By ARTHUR REED ROPES, M.A. 
Post 8vo, Cloth Boards, 2s. 6d. 

STAR ATLAS. By Dr. H. I. Kiem. Text 


lranslated and Adapted by the Rev. E. MCCLURE, M.A. Imperial 
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SOCIETY FOR PROMOTING CHRISTIAN KNOWLEDGE, . 


HEROES OF SCIENCE. 


Crown 8vo, Cloth Boards. 4s. each. 
PHYSICISTS. By WittraM Garnett, M.A., D.C.L. 
MECHANICIANS. By T. C. Lewis, M.A. 
CHEMISTS. By M.M. Pattison Murr, F.R.S.E., 

Caius College, Cambridge. With several Diagrams. 
BOTANISTS, ZOOLOGISTS, and GEOLOGISTS. 

By Prof. PD. MARTIN DUNCAN, F.R.S. 
ASTRONOMERS. By E. J. C. Morton, B.A., 


Scholar of St. John’s College, Cambridge. With Diagrams. 


NEW SERIES of PHOTO-RELIEVO MAPS 
(Patented). 

Presenting each Region as if in actual relief, and thus affording an 
accurate Picture of the Configuration of the Earth’s Surface. 
SOUTH LONDON, stretching from London Bridge 

to Caterham, and from Greenwich to Hampton Court. ‘This will enabk 
School Board pupils in this region to get an idea of the topography of the 
neighbourhood, and thus to arise to a conception of the geography of the 
country generally. No. 2. Giving Physical Configmation, Railways, 
Roads, and Chief Places. 6d. 
SCOTLAND, 19 in. by 14 in. No. 1. Names of 
eft to be filled in by Scholars, 6¢. 2. With River 
3. With Names of Places and with County 


Places and Rivers 
and Names of Places, gd. 
Divisions in Colours, 1s 


ENGLAND and WALES, EUROPE and ASIA, same size and price. 
LARGE WALL MAP. ENGLAND and WALES. 


sto, with 18 Charis and €0 Pages Illustrative Letterpress. Cloth Boards, 
7s. 6a. Canvas and Varnished, tos. 6d. [Ready shortly. 
LONDON: NORTHUMBERLAND AVENUE, CHARING CROSS, W.C.; 43 QUEEN VICTORIA STREET, E.C. 


BRIGHTON : 135 NORTH STREET. 
















from Jenner to Mr. Head. 
VOL. /.—A CRITICAL INQUIRY 


BY 








- 
Ceely, Badcock, Auzias-Turenne, Dubreuilh, and Layet. 


London: H. K. 
SOUTH AFRICAN BUTTERFLIES: A 


Monograph of the Extra-Tropical Species. By ROLAND TRIMEN, 
F.R.S., F.L.S., F.Z.S., F.Ent.S., &c., Curator of the South African 
Museum, Cape Town; assisted by JAMES HENRY BOWKER, 
F.Z.5., F.R.G.S., &e., &c., Colonel (Retired) in the Cape Service; Late 
Commandant of the Frontier Armed and Mounted Police ; Governor’s 
Agent in Basutoland, and Chief Commissioner at the Diamond Fields of 
Griqualand West. 

The Work is published in Three Volumes. Demy 8vo, Cloth, with Twelve 

Plates. Price for the Complete Work, £2 12s. 602. 


London: TRUBNER & CO., Ludgate Hill. 















This Day, Crown 8vo, with 105 Illustrations, ros. 6¢., Cloth. 


A HAND-BOOK ON MODERN EXPLO- 
SIVES: being a Practical Treatise cn the Manufacture and Application 
of Dynamite, Gun-Cotton, Nitro-Glycerine, and other Explosive Com- 
pounds, including the Manufacture of Collodion Cotton. by M. 
EISSLER, Mining Engineer, Author of ‘The Metallurgy of Gold,” 
“The Metallurgy of Silver,’”’ &c. 


London: CROSBY LOCKWOOD & SON, 7 Stationers’ Hall Court, E.C. 
















Professor of Comparative Pathology and Bacteriology in, and Fellow 
* * The Selected Essays include Works by Jenner, Pearson, Woodville, Henry Jenner, Loy, Rozers, Birch, Bousquet, Estlin, 


Now Ready, in Two Volumes, Royal 8vo, over 1100 pp., Price 36s. 


HISTORY AND PATHOLOGY OF VACCINATION. 


ILLUSTRATED WITH 
TWENTY-TWO COLOURED PLATES. 
Including Reproductions of the Plates illustrating Jenner's Inquiry, and of Selected Plates from the 
work of Ceely and others, and with a Reduced Facsimile of an Engraving of Mr. Jesty, a Facsimile 
of the First Folio of the Manuscript of Jenner's Original Paper, a Facsimile of an Unpublished Letter 


| VOL. I.—-SELECTED ESSAYS 


EDITED BY 


EDGAR M. CROOKSHANK, M.B., 


of, King’s College, London. 


LEWIS, 136 GOWER STREET, W.C. 


By LIONEL S. BEALE, M.B., F.R.S., 


Professor of Medicine in King’s College, London. 


HOW TO WORK WITH THE MICROSCOPE. _ 100 
Plates. 21s. (Harrison and Sons.) 

OUK MORALITY AND THE MORAL QUESTION, 2s. 6d. 

100 FIGURES OF URINARY DEPOSITS. 5s. 

URINARY AND RENAL DERANGEMENTS AND CAL- 


SLIGHT AILMENTS. Pp. 275. 5s. 
THE MICROSCOPE IN MEDICINE. 86 Plates. 21s. 
BIOPLASM : Introduction to Medicine and Physiology. 6s. 64. 
PROTOPLASM. (New Edition preparing.) 
ON LIFE AND ON VITAL ACTION. 5s. 
THE MYSTERY OF LIFE. 3s. 6d. 
LIFE THEORIES AND RELIGIOUS THOUGHT. 55s. 64. 
THE ‘‘MACHINERY” OF LIFE. 2s. 
DISEASE GERMS. (Soiled Copies only.) 8s. 6d. 

London: J. & A. CHURCHILL. 





CULOUS DISORDERS, Diagnosis and Treatment. Now Ready, 5s. 





PH) 
CHI 








Dee. 5, 1869) 


NA — 


xli 





WILLIAM WESLEY AND. SON, 


Scientific Booksellers and Publishers, 
28 ESSEX STREET, STRAND, LONDON. 


The following recently-published 


NATURAL HISTORY AND SCIENTIFIC BOOK CIRCULARS 


include a portion of their stock :— 

No. 95: —-GEOLOGY AND MINERALOGY ;; including the first part 
of the Library of the late W. H. BAILY, of the Geological Survey of 
Ireland. 1500 Works. Price 6d. 

Jo. 96.—PALAON/IOLOGY ; including the second part of the Library 
of the late W. H. BAIL Y, Palzontologist to the Geological Survey 
of Ireland. About 1000 Wi orks. Price 4d. 

97-—-ICHTHYOLOGY; Reptilia and Amphibia; General Zoology, 
including Ancient W orks, Biographies. Classification, Darwinism, 
Manuals, Peri: rdicals, Transactions of Societies; Anatomy, Physiology, 
and Embryology. Price 4d. 


W. WESLEY & SON, 28 Essex Street, 


Strand, London. 


SECOND EDITION. 
WATTS’ MANUAL OF CHEMISTRY. 


Edited by WILLIAM A, TILDEN, D.Sc., F.R.S. Professor of 
Chemistry in the Mason College, Birmingham, 


PHYSICAL AND INORGANIC CHEMISTRY. 8s. 6d. 


CHEMISTRY OF CARBON COMPOUNDS, or 
CHEMISTRY. tos 


London: ts & A. CHURCHILL. 


ORGANIC 





DIGEST OF MR. HERBERT snacaceials WORKS. 
Just Published, 8vo, Cloth, Price rss. 
AN EPITOME OF THE SYNTHETIC 


PHIL OSOPHY. ByF. nai ARD COLLINS. With a Preface 
by HERBERT SPENCER 


‘“‘T have read portions taken at : tendon here and there, and have found 


them very well done.”—Mr. SPENCER iz Preface. 


WILLIAMS & NORGATE, London and Edinburgh. 


AMPERE METERS AND VOLT METERS, 


AMPERES -METRE 


- Carpentier 
UGG 


Tipe 5, rag Cnal 


lars 


AMLE50 


NEW PRICES. 


Ampire Meters. Francs. Volt M. ters. 


42°50 each e 
40 - 50 
37°50 ” 100 
J. CARPENTIER, 
PARIS—20 Rue Delambre—PARIS. 


MUSCULAR POWER, 


| 19, 1885 :—*‘* 


of their efficacy. 


| BELTS are 











PROF. CHRYSTAL’S “ ALGEBRA.” 


ALGEBRA. 


An Elementary Text-book for the Higher Classes of Secondary 
Schools and fer Colleges. 
By G. CHRYSTAL, M.A., LL.D., 


Honorary Fellow of Corpus Christi College, Cambridge ; 
Mathematics in the University of Edinburgh. 


Professor of 


Second Edition, Crown 


Part II., pp 


Part L., vO, pp. 550, Price 10s. 6d., Now Ready. 


, Crown 8vo, Price 12s. 6a., Now Ready. 


Edinburgh: ADAM & CHARLES BLACK. 


Just Published, Demy &vo, Limp Cloth 


NOTES ON THE PINKS OF 
WESTERN EUROPE. 


By FREDERIC N. WILLIAMS, F.L.S., 


Pp. 48. Post free, 1s. 7¢., of the Author, 181 High Street, Brentford, W. 
I 7 , 


Also, uniform with above, pp. 24, Post free. rs. 3d. 


ENUMERATIO SPECIERUM ‘VARIETATUMQUE 
GENERIS DIANTHUS, 


Mi rphi logy a the 


TU DSBURY & SONS’ 


NEW HIGH- TENSI IN EBONITE 
“CYLINDER” WIMSHURST 


ELECTRIC MACHINE. 


Four cylinders, immense power. Simplest, best, 
and cheapest Machine yet invented. Further Im 
provements this Season. Dr. Brewer, the well- 
known author, says of our Machines: —‘‘ Far more 
perfect than any hitherto invented.’”” CYLINDER 
MACHINE, GIVING 6-INCH SpaRK, £3 7s. New 
Illustrated Catalogue, One Stamp. 


EDWINSTOWE, NEWARK. 


NERVOUS EXHAUSTION. 


PULVERMACHER’S WORILD-FAMED 
GALVANIC BELTS 


forthe Cure of Nervous Comptatnrts have received Testimonials from three 
Physicians to Her Majesty the Queen, and over Forty Members of the Royal 
College of Physicians of London. 


symptoms of NERVOUS EXHAUSTION, loss of 
RHEUMATISM, SCIATICA, PARALYSIS, 
EPILEPSY, &c dily removed by means of 


PULVERMACHER'S World-famed Galvanic Belts, 


which convey the elec tric current direct to the affected parts, gradually 
stimulating and strengthening all the nerves and muscles, and speedily 
arresting all syn ptoms of premature waste and dec: ay. 


Dr. Vines, Fellow of the Royal College of Physicians, writes, September 
Having used Mr. PULViERMACHER’S BELTS for many 
years, in a course : of medical prac tice, I am ina position to speak of their 
acurative ag cases of vous disease or functional 

where cE lectricity is I kely to be serviceable. I am entirely convinced 


Including an Account of the Genus. 





The 


a jistre ssing 


are spee 


Dr. Gotpinc Birp, M.D., Physician. Guy’s Hospital, says:—‘*I can 


| hardly recommend Mr. PULVERMACHER’S INVE N TION too strongly 


to the notice of my medical brethren.” 


Sir Cuartes Locock, Bart., M.D., says :—‘*PULVERMACHER’S 
very effective in neuralgia and rheumatic affections, and I have 


presi cribed them largely in my practice for other similar maladies, paralysis, 


&e. 


For full Price List and Particulars see new Pamphlet, 


‘GALVANISM: Nature’s Chief Restorer of Impaire 
Vital Energy.” Post free from 


PULVERMACHER’S 
GALVANIC ESTABLISHMENT. 


194 REGENT STREET, LONDON, W. 
ESTABLISHED OVER FORTY YEARS. 
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MACMILLAN’S MAGAZINE. 


No. 362, FOR DECEMBER, Price 1s. 
CONTENTS. 

.—KIRSTEEN. By Mrs. OLIPHANT. Chapters XIV.-XVII. | 5.--A NEW EL DORADO. By..GrEorGE CADELL. 
2.—THE TEACHING OF ENGLISH LITERATURE. By | 6.—THE LATE PLAYS OF BJORNSON. 

the Rev. CANON AINGER. | 7—LORD JOHN RUSSELL. By the Hon, Artuu 
3-—-COUNTY LANDMARKS. By Lorp EpMonpD FiItz- | ELLIoT, M.P. 

MAURICE. 8.—THE INCARNATION OF KRISHNA MULVANEY, 

A BALLAD OF EAST AND WEST. By Yussur. By RupyARD KIPLING, 


MACMILLAN AND CO., LONDON. 


MANUSCRIPT COPYING 


By Typewriter. Special attention given to Papers on Technical Subjects 
for Public Reading. 
Price, 1s. 3¢. per 1000 Words. Manifold Copies, 1s. per 1000 Words. 
| STANDARD TYPEWRITING CO., 90 & g1 Queen St. (third floor), E.( 


| WEAK AND DEFECTIVE SIGHT.— 
SPECTACLES scientifically adapted to remedy impaired vision by 
Mr. ACKLAND, Surgeon, daily, at Horne AND THORNTHWAITE’s, 


Very fluid ink i . i , i 3 Pa Oe ee Opticians to the Queen, 416 Strand, London. The weak-sighted should 
ery fluid ink, used with ordinary pen and paper. Auto-Circulars read Ackland’s “Hints on Spectacles,” 6d., post free. 


resemble written letters. Used at the House of Lords, &c. ee 
AUTOCOPYIST DEPT. (A.£.1.Co., La.), OSTEOLOGICAL SPECIMENS, 
MODELS, &c.—MOORE BROS., 49 Hardman Street, Liverpool. 


London Wall, London, and 52 Princess Street, Manchester. | Price List, ‘Three Stamps 


| -PURE ENGLISH BEERS - | 
Souno & Baicar lent Sounp & NutRITIOUS. 


Half. Guinea: 


Sec: PRICE + LIST. 


Excellent Copies of the actual, natural Handwriting, also | 
of Drawings, Music, even of elaborate Sketches, Pro- | 
grammes, Plans (up to Double-Elephant size), Shorthand, and | 
Type-Writing, are easily, quickly, and cheaply produced by the 
































Wattham Bros Brewers, London.SW. 





























WIMSHURST MACHINE. 
Works in any Weather. Size giving 4: Sparks, £4 10s. 


SCHOOL APPARATUS, 


Approved by Science and Art Department. 


EARVEY @ PEAE, 
6 CHARING CROSS ROAD, W.C. 


ESTABLISHED 16 1852. 99 HATTON GARDEN, 
Discount for the T war London, EC. 
’ OPTIMUS. " ENLARGING APPARATUS. 
Patent Quick Acting Rack Adjustment. 


his Apparatus compr.ses superior Mahogany Body Lantern and 
Long Beilows Camera adjusted by Rack and Piniun. The Lantern 
is fit ed with powerful Refulgent Lamp, with 3 wicks, giving bril- 
liant illumination. Compound Condensers. 
If. with Russian Iron 
instead of 
CONDENSER Mahogany Body. 


5-in., no front lens ... eco -» 5-in., no lens ... Russian Iron Body, 
5-in., with superior portr ait lens... ee 5-in., and ,, .. 10 Japanned Metal. Brass Sliding ‘Tubes, 
6-in., no front lens... one «+ 6-in., No son 3Os. 45s. 

6-in., , with superior portrait Tens.. . 6-in., and 
7-in., nu front lens 2. .. oe ++ 7-in., no , Each Magic Lantern is efficient for Exhibitior 
7-in., with superior portrait ‘Tens... +» 7-in., and Sn The Lens gives crisp definition, being a superior achro- 
8-in., - ow oe B-iN., NO 4, ove matic photographic combination, with rack and pinion. 
>-in., - one os Gis dis Compound Condenser of 4 in. diameter. Three-wi ick 
10-in., - > « «e e+sTO-iM.y 55 “ Refulgent Lamp, yielding a brilliantly illuminated 
12-in., * ‘i outs. 20 ‘ picture, Japanned Metal, complete in Box.....41 10 © 
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MESSRS. MACMILLAN AND CO.'S NEW BOOKS. 


NOW READY,£AN IMPORTANT, CHOICELY ILLUSTRATED WORK. 
PEN DRAWING AND PEN DRAUGHTSSMEN: their Work and their Methods. 


A Study of the Art to-day, with Technical Suggestions. By JOSEPH PENNELL. With 158 Illustrations, of which 12 are 
Photogravures. The illustrations consist of work by eminent English, Foreign, and American Artists, jto. £3 13s. 6d. net. 
** The Edition ts limited to 1000 Copies, of wich 500 have been secured for Amer 


THE SCIENTIFIC PAPERS OF ASA GRAY. Selected. ‘by CHarces SPRAGUE 
SARGENT. 2 Vols. Demy 8vo, 21s. 
Vol. I.—Reviews of Works on Botany and Related Subjects, 1834-1887. Vol. II.—Essays: Biographical Sketches, 1841- 1886. 
SECOND EDITION, REVISED, AND GREATLY ENLARGED. 
ABSOLUTE MEASUREMENTS IN ELECTRICITY AND MAGNETISM. 
By ANDREW GRAY, M.A., F.R.S.E.{ Professor of Physics in the University College of North Wales. Fcap. 8vo, 5s. 6:2. 
[Next Week. 





A NEW BOOK BY MR. ALFRED RUSSEL WALLACE. THIRD EDITION. 
DARWINISM; an Exposition of the Theory of Natural Selection, with some of its 


Applications. By ALFRE D RUSSEL WALLACE, LL.D., De L., F.L.S., &c., Author of ‘‘ The Malay Archipelago,” 


‘The Geographical Distribution of Animals,” ‘‘ Island Life,” &c. With Portrait and Map. Third Edition. Crown 8vo, gs. 


ENGLISH MEN OF ACTION. New Vols. Crown 8vo, 2s. 6d. each. 
STRAFFORD. By H. D. TRAILL. | WARREN HASTINGS. By Sir ALFRED LYALL 
NOW READY, WITH ILLUSTRATIONS AND MAPS. 

TRAVELS IN INDIA OF JEAN BAPTISTE TAVERNIER, BARON OF 
AUBONNE. Translated from the original French Edition of 1676, with a Biographical Sketch of the Author, Notes, 
Appendices, &c., by V. BALL, LL.D., F.R.S., F.G.S, Director of the Science anid Art Museum, Dublin, Author of 
‘* Jungle Life in India,” ‘*‘ The Economic Geology of India,” &c. With Illustrations and Maps. 2 Vols, Medium 8vo, 
£2 2s. 

A DAY-BY-DAY RECORD OF EVENTS DURING THE FIRST FIFTY YEARS OF THE QUEEN’S REIGN. 

ANNALS OF OUR TIME: a Diurnal of Events, Social and Political, Home and 
Foreign, from the Accession of Queen Victoria to Jubilee Day, being the First Fifty Years of Her Majesty’s Reign. By 
JOSEPH IRVING. In 2 Vols. 8vo, 18s. each. Vol. I., June 20, 1837, to February 28, 1871. Vol. IL., February 24, 
1871, to June 24, 1887. 

*.* The Second Volume may also be had in Three Parts—Part I., February 24, 1871, to March 19, 1874, 4s. 6d. ; Part IL, 

March 20, 1874, to Fuly 22, 1878, 4s. 6d. ; Part /1T., Fuly 23, 1878, to Fune 24, 1887, 95. 

NEW E DITION, REV iSE D AND ENLARGED. 


HISTORY OF ETON COLLEGE, 1440-1884. By H. C. Maxwetr Lyre, 
M.A., C.B., Deputy Keeper of the Public Records, Author of ‘* A History of the University of Oxford from the Earliest Times 
to the year 1530.” With Illustrations. A New Edition, Revised and E nlarged. 8vo, 215 
MRS. MOLESWORTH’S NEW STORY-BOOK FOR CHILDREN, 


THE RECTORY CHILDREN. By Mrs. Moveswortu, Author of ‘ Carrots,” 
‘The Cuckoo Clock,” ‘* Grandmother Dear,” ‘‘ Little Miss Peggy,”’ ‘‘ A Christmas Posy,” ‘‘ Four Winds Farms,” &c. With 
Illustrations hy WALTER CRANE. Crown 8vo, 45. 6d. 

The Morning Post says :—‘‘It is a book written for children in just the way that is best adapted to please them. 
The Sc otsman says :—‘‘ The story is delightfully fresh and ingenious. 

A POPULAR TREATISE ON THE WINDS; comprising the General Motions 
of the Atmosphere, Monsoons, Cyclones, Tornadoes, Waterspouts, Hailstorms, &c. Tby WM. FERREL, M.A., Ph.D., 
late Professor and Assistant inthe Signal Service, Member of the American National Academy of Sciences, and of other 
Home and Foreign Scientific Societies. Demy 8vo, 18s. 

A GENERAL FORMULA FOR THE UNIFORM FLOW OF WATER IN 
RIVERS AND OTHER CHANNELS. By E. GANGUILLET and W. R. KU CTER, Engineers in Berne, Switzerland. 
Translated from the German, with numerous Additions, including Tables and Diagrams, and the Elements of over 1200 
Gaugings of Rivers, Small Channels, and Pipes, in English measure, by KUDOLPH HERING, Assoc. Am.Soc.C.E., 
M.Inst.CtE., and JOHN C. TRAUTWINE, Jr., Assoc. Am.Soc.C.E., Assoc. Inst.C.E. 8vo. 175. 

STEAM ENGINE DESIGN. For the Use of Mechanical Engineers, Students, 
and Draughtsmen. By J. M. WITHAM, Member of the Society of American Engineers, Professor of Ragioessing, Ackencs 
Industrial University, late Assistant Engineer U.S. Navy. With 210 Illustrations. 8vo. 


THERMODYNAMICS OF THE S T EAM ENGINE AND OTHER HEAT- 
a By CECIL H. PEABODY, Associate Professor of Steam Engineering, Massachusetts Institute of Technology. 
vo. 215. 


A TREATISE ON ORDINARY AND DIFFERENTIAL EQUATIONS. By 
hs ne ger SEY JOHNSON, Professor of Mathematics at the United States Naval Acauemy, Annapolis, Maryland. 


A GUIDE TO DISTRICT NURSES. By Mrs. Dacre Craven (zée FLORENCE 


SARAH LEEsS), Hon. Associate of the Order of St. John of Jerusalem, &c. Crown 8vo, 2s. 6d. 
CHEAPER ISSUF, Crown 8vo, Price 3s. 6d. 


REPORTS ON ELEMENTARY SCHOOLS, 1852-1882. By Matruew Arnon, 


D.C.L., LL.D., one of H.M.’s Inspectors of Schools. Edited by the Right Hon. Sir Francis SANDFORD, K.C.B. 
Cheaper Issue, Crown 8vo, 35. 6d. 
MACMILLAN AND CO., LONDON. 


” 
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MESSRS. BELL’S LIST OF BOOKS. 


Immediately, Two Vols., Demy Sri, 325. 

THE EARLY DIARY OF: FRANCES BURNEY, 1768-1778. With a Selection 
from Her Correspondence, and from the Journals of Her Sisters, Susan and Charlotte Burney. Edited by ANNIE RAINE 
ELLIS. ‘Editor of ‘‘ Evelina,” and of ‘‘ Cecilia,” by FRANCES BURNEY. 

SECOND EDITION, Revised and Enlarged, Crown 8vo, 7s. 6. 


THE WORKING AND MANAGEMENT OF AN ENGLISH RAILWAY. 
By GEORGE FINDLAY, Lieut.-Colonel Engineer and Railway Volunteer Staff Corps, Assoc.Inst.C.E., General 
Manager of the London and North-Western Railway. With numerous Illustrations. 

**Mr. Findlay’s beok displays so much knowledge and ability, that it well deserves to rank as a standard work on the 
subject.” —Nature. 
** This is a delightful book.”—Zxgincer. 
SECOND EDITION. 

ARTHUR YOUNG'S TRAVELS IN FRANCE DURING THE YEARS 1787, 
1788, and 1789. With an Introduction, Biographical Sketch, and Notes by M. BETHAM EDWARDS. With Portrait. 
35. 6d. [Bohn’s Standard Library. 

‘*In its present form it makes as good a book of travels as it would be easy to name.” —Sfecfator. 


New EpiTIon, Revised, 3s. 6d. 

WATERLOO: THE DOWNFALL OF THE FIRST NAPOLEON. A 
History of the Campaign of 1815. By GEORGE HOOPER, Author of ‘‘ Wellington,” ‘‘ The Italian Campaigns of 
General Bonaparte,” ‘* The Campaign of Sedan,” &c. With Maps and Plans. [Bohn’s Standard Library. 

A New EpITion of ** Horwitz and KLING.” 


CHESS STUDIES AND END GAMES. In Two Parts. Part I. CHESS 
STUDIES. Part II. MISCELLANEOUS END GAMES. By B. HORWITZ and J. KLING. Second Edition. 
Revised by the Rev. W. WayrTe, M.A., late Fellow of King’s College, Cambridge. Demy 8vo, 75. 62. 

‘*One of the most valuable and interesting books which a chess-player can have upon his shelves.” —Saturday Review 
Demy 8vo, with numerous Maps, Plans, &c., 145. 


MOROCCO: Journeys to the Kingdom of Fez, and to the Court of Mulai Hassan. 
With Itineraries mene by the Author, and a Bibliography of Morocco from 1844 to 1887. By H. M. P. DE LA 
MARTINIERE, F.R.G.S., Member of the Geographical Society of France, and the Topographical Society of France. 
With a Preface by Lieut. - C vee TROTTER, 93rd Highlanders. 

‘*Tfe had exceptional opportunities of making himself acquainted with the facts of social life in Morocco; and in simple, 
graphic, and clever narrative he describes exactly what he saw.” —Nature. 
With numerous IlIlustrations,, Wide Crown 8vo, 5s. 
ELECTRICAL ENGINEERING IN OUR HOMES AND WORKSHOPS 


A Practical Treatise on Auxiliary Electrical Apparatus. By SIDNEY F. WALKER, M.I.E.E., A.M. Inst.CkE,. 
BELL’S AGRICULTURAL SERIES. 


IN Use AT DOWNTON COLLEGE, 


THE FARM AND THE DAIRY. By Prof. J. P. Snetpon, formerly of the Royal 
Agricultural College, and of the Downton College of Agriculture, late Special Commissioner of the Canadian Government, 
Author of *f Dairy Farming,” &c. Illustrated, 2s. 6d. 

**Prof, Sheldon, the soundest and best writer and teacher of dairy subjects that we have in this country, takes his reader 
through the whole of the process of the dairy, and in doing so his language is clear and simple, and his illustrations admirable.” — 

Farmer's Magazine 


MANU RES AND TH EIR USES. <A Hand-book for Farmers and Students. 
By A. P. GRIFFITHS, Ph.D., F.R.S. Edin., F.C.S. Crown 8vo, Illustrated, 2s. 60. 
*,* Others in preparation. 
Crown 8vo, 5s. 6¢. ; with Coloured Plates, 7s. 6d. 


THE COLLECTOR’S MANUAL OF BRITISH LAND AND FRESH- 
WATER SHELLS. Containing Figures and Descriptions of every Species, an Account of their Habits, Hints on 
Preserving, &c. By L. E. ADAMS, B.A. 

Just Published. Paper, 2s. 6¢. ; Cloth, 3s. 6, 

INDEX OF BRITISH PLANTS, ACCORDING TO THE “LONDON 
CATALOGUE ” (Eighth Edition), including the Synonyms used by the Principal Authors ; an Alphabetical List of 
English Names ; also, References to the Illustrations of Syme’s ‘‘ English Botany” and Bentham’s ‘‘ British Flora.” By 
ROBERT TURNBULL. 

With 1937 Full-page Coloured Plates. 

SOWERBY’S ENGLISH BOTANY. Containing a Description and Life-size 
Coloured Drawing of every British Plant. Edited and brought up to the Present Standard of Scientific Knowledge. By 
J. T.. BOSWELL, LL.D., F.L.S., &c. The’ Figures by J. E. SOWERBY, J. W. SALTER, A.L.S., and N. E. 
BROWN. In 12 Vols. , Super- -royal 8vo, £24 35. in Cloth; £26 11s. in Half Morocco ; ; and £30 gs. Whole Morocco. 

Also, in 89 Parts, 5s. each, except the Index Part to the whole Twelve Volumes, containing Scientific ‘and Common English 

Names, with their equivalents in French and German, 75. 6d. 


London: GEORGE BELL & SONS, York Street, Covent Garden. 


Printed by Ricnarp Cay anp Sons, Limirep, at 7 and 8 Bread Street Hill, Queen V.ctoria Street. in the City of London, and Pubkshed by 
MACMILLAN AND Co., at the Office, 112 Fourth Avenue, New York.—Tuurspay, December 5, 1889. 





A WEEKLY 


ILLUSTRATED JOURNAL OF 


SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH. 


No. 1050, VOL. 41.] THURSDAY, 


Registered as a Newspaper at the General Post Office.] 


THE NEW PATENT WATKIN ANEROID BAROMETER 
mongst several unsolicited ‘Testim »nials 
the two following have been received by the 
maker :— 
THE OBSERVATORY, ME!BOURNE, 
ctober 10, 1888, 
Dear Sir,—The Watkin Aneroid 
only reached me three weeks ago, 
am very much pleased 
with it, and have givenita 
pretty severe trial with very 
satisfactory results. 
(Signed) R. J. ELLERY. 


Now MADE 
IN 
FL AT Ware H 


Epinuurcu. May 31,’89. 
Dear Sir.—I have just 
returned fron a six weeks’ 
i) stay at the Ben Nevis Ub- 
-ervatory, and while there 
iad an opportun.ty of test- 
ng the admirable quatities 
f}of your new “ Watkin = 
Aneroid. The result has 
been most satisfactory, the 
extreme error noted being 
only about y4, of an inc h. 
During my stay at the Ob- 
servatory the Aner.id was fre- 
quently tested by taking it down 
2000 feet and then comparing it 
with the standard on my return. 
The results obtained speak volumes for the high-class workmanship and great 
accuracy you have attained in the ——— of this instrument. 
(Signed) R. C. Mossman, F.R.M.S., Observer. Scott. Met. Soc. 
J. J. HICKS, 8, 9, & 10 HATTON’ GARDEN, LONDON 


“The ‘STAR’ MICROSCOPE is a modern marvel at its low price, 
The lenses alone are worth the money.”—Aritish Medical Journal. 





Is 

made 

through- 

out in brass, 

neatly ja- 

panned, and is 

not only first-rate 

in optical qualities, 

but is now a handsome, 

well-finished Instrument. 
POCO ooeeeoesesoooeooos 


R. & J. BECK, 62 Cornhill, London, E.C, 


DECEMBER 





15 CENTS. 


12, 1889. [PRICE 


[All Rights are Reserved. 
THE 


RAIN-BAND SPECTROSCOPE. 


_& » 


fo n — 


3 Sand Lonoon.— 


Mr. JOHN BROWNING begs to direct attention to the 
advantages of this very powerful, portable, and efficient Instru- 
ment, which will divide the Sodium lines or the D lines in the 
Solar Spectrum, and show the Rain-Band as Separate Lines ; it 
is provided with a fine motion focusing arrangement, and it is 
applicable to every purpose fur which a Direct Vision Spectro- 
scope can be used. 


Price, in Morocco Leather Case, £3 8s. 6d. 


Illustrated Catalogue of Spectroscopes sent post free, Sixpence. 


JOHN BROW NING, 


Optical and Physical Instrument Maker to H.M. Government, 
63 STRAN D, LONDON, W.C. 


OPERA, RACE, & FIELD GLASSES 


OF EVERY DESCRIPTION. 
Barometers, Microscopes, Telescopes, 
Magic Lanterns, &c., &c. 
Illustrated Price Lists posted free to all parts of the World. 


NEGRETTI & ZAMBRA, 


OpTicIANS AND ScrenTIFIC INSTRUMENT MAKFRS TO THE QUEEN. 
LBORN VIADUCT, E.C. 
Branches:—45 CORNHILL; 122 REGENT STREET. 
Photographers at the CRYSTAL PALACE, 
N. & Z.’s Large Illustrated Catalogue. 1200 Engravings, Price 5s. 6d. 
Telephone No. 6583. Telegraphic Address: ‘‘ Negretti, London.” 
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ROYAL INSTITUTION OF GREAT 
BRITAIN, 


ALBEMARLE STREET, PICCADILLY, W. 
CHRISTMAS LECTURES. 


Lecture Hour, THREE 

Prof. A. W. Ricker, M.A., F.R.S.. M.R.L., Professor of Physics in the 

Normal School of Science and Royal School of Mines, South Kensington.— 

Six Lectures (adapted to a Juvenile Auditory) on “ Electricity”; on D2- 

(Saturday), December 31, 1889; January 2. 4,7, 9, 1890, One 
Children under Sixteen, Half-a-Guinea. 


o’CLocK P.M. 


cember 28 
Guinea the Course. 


AFTERNOON LECTURES BEFORE EASTER 1890. 


Lectur® Hour, Turee o’CLock p.m. 
Joun Romanes, Eeq., M.A., LL.D., F.R.S., M.R.I., Ful- 
R.I.—Ten Lectures, constituting the Third 
and After Darwin (the Post-Darwinian 
>t to March 25. One Guinea the Course. 


GEORGI 
lerian Professor of Physiology. 
Part of a Course on ‘“ Before 
Period)” ; on Tuesdays, January 
MULLINS, 
Thursdays, 


Esq.—Three Lectures on ‘‘ Sculpture in Re- 


Epwin Roscoe 
January 23, 32, February 6. Half-a- 


lation to the Age’’; on 
Guinea. 

Tue Rev. 
Stages of Shakspeare’s Art 
Guinea. 


“The Three 


Canon Aincer, M.A.—Three Lectures on 
Half-a- 


*; on Thursdays, February 13, 20, 27. 


Freperick Nircks, E-q., Author of the ‘ Life of Chopin.”—Four Lec- 
tures on *‘ ‘Ihe Early Developments of the Forms of Instrumental Music ” 
(with Musical Illustrations); on Thursdays, March 6, 13, 20, 27. Half-a- 
Guinea. 

Pror. Flower, C.B., 
Natural History of the Horse 
Saturdays, January 25, February 1, 8. 

The Ricut Hon. Lorp Rayieicr, 
M.R.1., Professor of Ni atural Philosophy, 
tricity and Magnetism” ; on Saturdays, February 15, 22, 
22, One Guinea. 

Subse ription (to Non-Members) to all the Courses during the Season, Two 
Tickets issued daily at the Institution, or sent by post on receipt 
st Office Order. 

Members may purchase wot less than Three 
available for any Lecture, for Half-a-Guinea. 

The Fripay Eveninc Merrincs will begin on January 24, at 9 p.m. , 
when Prof. Dewar will give a Discourse on “* ne Scientific Work of Ji mule.” 
Succeeding Disc \urses will probably be given by Sir Frederick Abel, Mr. 
Henry B. Wheatley. Prof. J. A. Fleming, Mr. Shelford Bidwell, Prof. Cc. 
Hubert H. Parry, Mr. Francis Gotch, Prof. ‘T. E. Thorp2, Prof. G. F. 
Fitzgerald, the Right Hon. L ord Rayleigh, and otherGentlemen. To these 
Meetings, Members and their Friends only are admitted. 

sirous of bec —~ Members are requested to apply to the 
Secretary. When proposed, they are immediately admitted to all the Lec- 
tures, to the Friday Evening Meetings, and to the Library and Reading 
and their Familes are admitted to the Lectures at a reduced 
Payment: First Year, ‘Ten Guineas; afterwards, Five Guineas a 
or a composition of Sixty Guineas. 


D.C.L., LL.D., F.R.S.—Three Lectures on ‘* The 
and of its Extinct and Existing Allies” ; on 
Half-a-Guinea. 

M.A., D.C.L., LL.D., F.R.S., 
R.1.—Seven Lectures on *‘ Elec- 
March 1, 8, 15, 


‘Guineas 
of Cheque or Pus 


Single Lecture Tickets , 


Persons de 


Rooms ; 
charge. 
Year; 


MERCHANT VENTUR 2ERS’ SCHOOL, 
BRISTOL. 


rhe HEAD-MASTERSHIP of this School of Science, Art, Technology, 
and Commerce will become VACANT after the Examinations in MAY 
1890. 

Ile School works in connection with the Department of Science and Art, 
and the Head-Master must be qualified to teach, and superintend teaching, 
under the conditions laid down by that Department. 

He will be required to devote his whole time to the work of the School, 
and to be responsible personally for the Chemical Branch of it, which has 
large and well-appointed Laboratories 

There are upwards of 1300 Students now in attendance. 

Evening Classes form an important part of the School. 

Applications for the Head-Mastership must be sent in to the underwritten 

address before JANUARY 31, 1890, and may be accompanied by Copies of 
net more > det Five Testimonials 

Applications from C andidates who cannot show that they have had expe 
rience in ted achin z and in organizing Schools, and in the modes of scientific 

ind techr ical education, or from Candidates above the age of Thirty-five, 
will not be considered 

The Sal Ys made up partly of a fixed payment, partly of Capitation Fees, 
and partly « share of Grants on results of examinations, will be guaranteed 
it not less bs an £ a year 

Further information may be obtained from GrorGe H. Pope, Merchants’ 
Hall, Bristol. 


‘THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
Prixcipat—DR. H. J. WEBB, B.Sc 


Training in Agriculture. Preparation 
Third, and Fourth Scholar- 





and scientific 


gained the Ly 
88 


Thorough practical 
for the Colonies. Students 
— of the Royal inti ultural Society, 


BIOLOGY. —Thorough Preparation in the | 


above for London Examinations by Graduates. Special Facilities for 
Practical Work.—Address ‘‘ PRACTICAL,” 27 Chancery Lane. 


| Volvox globator; also Amce 


At Stevens's 


| **Excellence and Improvements 


LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


| Who last week sent to his subscribers Dendr>soma radians, with sketch 


and description. He also sent out Philodina roseola, Corethra, Floscularia, 
Clathrulina elegans, Limnias ceratophylli, Melicerta ringens, Stephanoceros, 
ydra, Vorticella, Crayfish, Dog-fish, 
Amphioxus, and other Specimens for Biological Laboratory work. 

Weekly announcements will be made in this place of Organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post free. 
Twenty-six Tubes in Course of Six Months for Subscription of £1 15., 
or Twelve Tubes for 10s. 6d. 

Portfolio of Drawings, Eleven Parts, 1s. each. 


ST. THOMAS’S HOSPITAL 
MEDICAL SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E. 
TWO ENTRANCE SCIENCE SCHOLARSHIPS of 125 Guineas and 


£40 respectively, open to all First-Year Students, will be offered for Compe- 


ation in SEPTEMBER 1890. 
ial Classes are held throughout the Year for the PRELIMINARY 


S 
SCIENTIFIC and INTERMEDIATE M.B. Examination of the Uni- 


versity of London, and may be joined at any time. 

Entries may be made to Lectures or Hospital Practice, and Special 
Arrangements are made for Students entering in their Second or subsequent 
Years ; also for Dental Students and for Qualified Practitioners. 

Prospectuses and all Particulars may be obtained from the Medical 
Secretary, Mr. GzorGe RENDLE. 


E. NETTLESHIP, Dean. 
CITY AND GUILDS OF LONDON 
INSTITUTE for the ADVANCEMENT 
OF TECHNICAL EDUCATION. 
CENTRAL INSTITUTION. 

A Course of Six Lectures on TIMBER, its NATURE, VARIETIES, 
USES, and DISEASES. With nu merous Lantern Illustrations. By Prof. 
MARSHALL WARD, M.A., F.R.S. On MONDAY and THURSDAY 
EVENINGS at 7.30 December 12, 16, and 19, and January 23, 27, and 30. 


Fee for the Course, Five Shillings. 
Particulars and Tickets may be obt ained on application to the Dean, 


Central Institution, Exhibition Road, S. 

JOHN WATNEY, 

W. S. PRIDEAUX, 
NEXT, DECEMBER 13, 
Will be Sold the 
CONTENTS OF THE OBSERVATORY 

Of the late Mr. CAPRON, F.R.A.S., * 
Including a very fine 6-inch EQUATORIAL TELESCOPE 
by T. Cooxr & Sons, York. 

Street, Covent Garden, W.C 


\ Honorary 


§ Secretaries. 


ON FRIDAY 


- 
ing 


Sale 
ROCK SECTIONS CUTTING MACHINES 
Prize Medal awarded by the Jury of the late Exhibition of Inventions. 

Pricr £5. 


Room, 


Sole Makers — 
CUTTELL, 47 Rathbone Place, Oxford Street. 


SILVERED-GLASS REFLECTING 
TELESCOPES. 


CALVER’S well-known TELESCOPES received the Highest Award for 
” at the International Exhibition, London. 
Catalogues and Testimonials, 1s.—G. CALVER, F.R.A.S., Widford, 


Chelmsford. 


FOR SALE. —ALTAZIMUTH INSTRU- 


MENT, 12-inch Circles divided on Silver, and read to 10”. A very 
complete ‘teens in handsome Oak Case.—For full Particulars 
apply to R. E. S. COOPER, Hillmorton Paddox, Rugby .(Price - 


AN EXPERIENCED MICROSCOPIST, 
M.A., Cambridge, who has at present time to spare, would UNDE R- 
TAKE SKETCHING from MICROSCOPE.—MicroscorE, Mr. 
Deek’s, High Street, Shanklin, Isle of Wight. 


“OSTEOLOGICAL SPECIMENS, 
MODELS, &:.—MOORE BROS., 49 Hardman Street, Liverpool. 


Price List, ‘Three Stamps. 
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WILLIAM WESLEY AND SON, 


Scientific Booksellers and Publishers, 
28 ESSEX STREET, STRAND, LONDON. 


The following recently-published 


NATURAL HISTORY AND SCIENTIFIC BOOK CIRCULARS 


include a portion of their stock :— 

No. 97-—/CHTHYOLOGY; Reptilia and Amphibia; General Zoology, 
including Ancient Works, Biographies. Classification, Darwinism, 
Manuals, Periodicals, Transactions of Societies; Anatomy, Physiology, 
and E mbryologv Price 4d. 

No. 98.—ORN/THOLOGY ; Local and British Ornithological Faunas ; 
Foreign and Exotic Ornithological Faunas; Cage Birds and Poultry ; 
Ornithol: gical Monographs; Periodicals and Systematic Works. 
MAMMALIA including Cetacea, Sirenia, and Pinnipedia. 
FAUNAS AND GEOGRAPHY cf Great Britain and Ireland, 
Contirenta! kurope, Africa. America, Arctic Reg ions, Asia, Aust ral- 
asiaa ZOOLOGICAL VOVAGES. Over 1000 Works. Price 4d. 

London. 


W. WESLEY Strand, 


& SON, 28 Essex Street, 


MINERALOGY. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 
VERY FINE CRYSTALLIZED GOLD NUGGETS FROM 
JOHANNESBURG, WEIGHING I TG 15 UZS., ALSO THE NEW 
MINERALS EUDIDYMITE, KOKKULITE, BERYLLONITE, 
SPERRYLITE, ARGYRODITE, 
A Large Assortment of Beautiful 
from all Prices. 
CULLECTIONS FOR SIUDENTS AND PROSPECTORS. 
Blowpipe Apparatus, &c., &c. 
PRECIOUS STONES. 


aes Free. 


Inspection invited. 


Lessons given. 


F.H. BUTLER, M.A. Oxon. " A.R.S. Mines, &e., 

NATURAL HISTORY AGENCY, 

148 BROMPTON ROAD, LONDON, 
Near the British Natural History Museum. 

English and ae | jocks, Minerals, Fossils, Shells, and other 

bjects of Natural History. 

HAND SPECIMENS of ROCKS and ROCK-FORMING MINERALS, 
seca 3@. each, especially selected for Private Study and Science 

eaching. 

STUDENTS’ CABINETS, 12 inches x 84 inches X 3} inches, with two 
Lifting Trays and Intern: al Fittings, containing 60 to 65 Examples of 
Minerals, Rocks, and Rock-Formers, Fossils to illustrate all Formations, 
or Recent Shells : 178. each. 

ROCK SECTIONS IN GREAT VARIETY. 

MICRO GLASS SLIDES and COVER SLIPS, Round or Square (es# 
English make only). RACK BOXES, &c. 

APPARATUS for BLOWPIPE and other ANALYSIS. 

CABINETS for Minerals or Shells, or fitted with divisions for Eggs. 

GLASS- TOPPED BOXES in all sizes, and other Scientific Requisites. 


Lapidary’s Work executed on the Premises. 


S.W., 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality 


and Geological Position, in Mahogany Cabinets. 100 Specimens, 25s. ; 
200 ditto, sos. The best value obtainable. 
Micro-sections of Rocks in great variety. 


and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, 


JI. T. CROCKETT, 


Maker of every description of Entomological Cabinets and aii atus ; 
Store- and Book-boxes, fitted with Camphor-cells ; Setting Boards, Oval or 
Flat, &c. Cabinets of every description kept in stock. SPECIAL INSECT 
CABINETS, with Drawers fitted with Glass Tops and Bottoms to show 
upper and under side without removing insect. Store-boxes specially made 
for Continental Setting, highly recommended for Beetles. All best work. 
Lowest possible terms for cash. Prices on Application. Estimates supplied. 
Trade supplied. Established since 1847. 

Show Roons—7a Prince’s Street, Cavendish Square, W. (7 doors from 
Uxtord Circus. Factories—34 Ridinghouse Street, and Ogle Street, W. 


Cabinets, Glass-topped Boxes, 


ba oad 





Specimens, very suitable for Presents, | 


OIL ENGINE 


(PRIESTMAN’S, HUME’S, & ETEVE’S PATENTS). 
NO COAL. NO CAS. NO BOILER. NO SMOKE. 
USES COMMON MINERAL OILS ONLY. 
NO EXTRA INSURANCE CHARGED. 


Royal Agricultural Society’s Silver Medal at Nottingham, 1858 
and at Windsor, 1889: 


SUITABLE FOR ANY DRIVING PURPOSES. 


Fullest Particulars on application to 


PRIESTMAN BROS., Lro.,, 


Works: Hull. London Office: 73a Queen Victoria Street, E.C. 


MINERALOGY AND GEOLOGY. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 
LECTURERS, AND MUSEUMS 


EVERY REQUISITE FOR PRACTICAL WORK, CABINETS 
‘ASES, APPARATUS OF ALL KINDS. 
The binidlien Stock in England of Rocks, Rock-Sections, 
Minerals, Fossils, 


New Catalogues and Lists now ready, Free, of 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


Cen ee 
> ETS 


Mathematical Instrument Senator to H.M. Government, Council 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every Description, 

Of the Highest Quality and Finish, at the most Moderate Prices. 
Lilustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 fer 
Excellence of Construction of Mathematical Instruments, and the only 
Goxp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 
DENT’S|*=~ ILLUSTRATED 
CATALOGUE of HIGH-CLASS 
WATCHES WATCHES and CLOCKS at 
. REDUCED PRICES, sent post 
free on application to E, DENT 
and Co., Makers to the Queen, 


61 STRAND, LONDON, W.C, 
or 4 ROYAL EXCHANGE. 


HENRY EBBAGE, 

344 CALEDONIAN ROAD, LONDON. 
Microscopes for Analysts, Brewers, and Students. 
Micro-Objects of every description. Slides 3x1. 

Entertaining Slides for Evening Exhibition, 5s. Dozen. 
Micro-Polariscopes, and all Accessories. 
Mounting Apparatus, and al! Requisites. 

Please mention this P. bs.cord 





Catalogue free. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN. 

TERN, used by W. LAnt CarPENTER, Esq., Prof. Forses, B. J. MALDEN, 

| Esq. New Oxyhydrogen Microscope. Grand Results. Docwra Triple, 

| Prize Medal, Highest Award. Patent Pamphagos Lantern Science Lecture 

Sets. Novelties Cheapest and Best. Elaborately Illustrated Catalogue 

300 Pages, 1s. ; Postage, 5d. Smaller do., 6d. yaa 0 1g Free. HUGHES, 
Specialist, Brewster House, Mortimer Roz id, Kingsland, 


MANUSCRIPT COPYING 


Special attention given to Papers on Technical Subjects 
for Public Reading. 
Price, 1s. 3¢. per 1000 Words. Manifold Copies, 1s. per 1000 Words. 
| STANDARD TYPEWRITING CO., 90 & 91 Queen St. (third floor), E.C 
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On Some Points in the Anatomy of /u/pxenus lagurus. By F. G. Hearucore, M.A., Fellow of the Cambridge Philosophical! 
Society. 

A Remarkable Crustacean Parasite, and its Bearing on the Phylogeny of the Entomostraca. By G. HERBERT FOWLER, B.A., 
Ph. D., Assistant to the Jodrell Professor of Zoology, University College, London 

Notes onthe Anatomy of Scorpions. (1) External Sexual Characters. By Mutiyit NARAYANAN, B.A. (Madras). From the 
Biological Laboratory, Presidency College, Madras. 

The Anatomy of Prorons australis. By WILLIAM BLAXLAND BENHAM, D.Sc., Demonstrator in the Zoological Laboratory of 
University College, London. 

Karyokine:is and its Relation to the Process of Fertilization. By W. WALDEYER. 


CONTENTS OF No. CXIX., PRICE tos., containing 14 Plates (ready next week). 
Karyokinesis and its Relation to the Process of Fertilization. Part II. By M. WALDEYER. 
Studies in Mammalian Embryology :—(1) The Placentation of Zrénaceus curofcus, with Remarks on the Phylogeny of the 
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SYSTEMATIC HAND-BOOK OF VOLUMETRIC ANALYSIS; 
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THE CONTEMPORARY SCIENGE er 
EpireD By HAVELOCK ELLIS. 


Most of the vols. will be illustrated, containing between 300 and 400 pp, 
The first vol. was issued on October 25, 1889. Others to follow at short 
intervals. 


THE CONTEMPORARY SCIENCE SERIES will bring within 
general reach of the English-speaking public the best that is known and 
thought in all departments of modern scientific research. The influence of 
the scientific spirit is now rapidly spreading in every field of human activity. 
So ocial progress, it is felt, must be guided and accompanied by accurate 
know! le ige, knowledge which is, in many departments, not yet open to the 
English reader. In the Contemporary Science Series all the questions of 


Price 3s. 6d. per Vol. ; 


modern life—the various social and politico-economical problems of to-day, 

the most recent researches in the knowledge of man, the past and present |. 

exp ences of the race, and the nature of its env.ronment—will be frankly 
westigated and clearly presented. 


Volumes of the Series now ready. 


THE EVOLUTION OF SEX. By Prof. 
PATRICK GEDDES and J. ARTHUR THOMSON. With 90 
Iilustrations, and about 300 pages. 

“ 4 work which, for range and grace, originality and incisiveness of style 
and treatment, is not readily to be matched in the long list of books designed 
iore or less to popularize science.” —Scottish Leader. 


ELECTRICITY IN MODERN LIFE. By 
G. W. DE TUNZELMANN. With 88 Illustrations. 

“While the work is popular in style, written without stress of technicalities, 
and explanatory of the most elementary conceptions of electrical science, it 
is in this sense advanced, that it gives an interesting account of the most 
recent d levelopments of the practical application of electricity to the every-day 

siness of life—not in pened only, as in the telephone, but in medicine 
an od in war, for example. ‘The work is well illustrated, and on the whole it 
would be hard to suggest how it cuuld be bettered as a brief, popular exposi- 
tion of its subject.”"—Scotsman. 


TO BE ISSUED ON DECEMBER 20. 
THE ORIGIN OF THE ARYANS. By 


CANON TAYLOR. About 350 Pages and numerous IIlustrations. 


WALTER SCOTT, 


London : 24 Warwick Lane, Paternoster Row. 


JUST PUBLISHED BY 
GUSTAV FISCHER IN JENA. 


DR. PHIL. WILLY KUKENTHAL, 


Docent an der Universitat Jena. 
Vergleichende anatomische und entwick- 
lungsgeschichtliche Untersuchungen an 
WALTHIEREN. 

Vol. I. Die Haut der Cetaceen. Die Hand der Cetaceen. 

Das Centralnervensystem der Cetaceen. 

Gemeinsam mit Docent Dr. med. THEODOR ZIEHEN. 
13 Plates. Price 35s. 
Also with the Title 
Denkschriften der medicinisch-naturwissen- 


schaftlichen Gesellschaft in Jena. 
Vol. ITI., Part x. 


WILLIAMS & NORGATE, 14 Henrietta Street. Covent Garden, London ; 
and 20 South Frederick Strect, Edinburgh. 
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THE STORY OF CHEMISTRY. 


By HAROLD PICTON, B.Sc. 
With an Introduc:ion by Sir HENRY ROSCOE, 


With Fifty Illustrations. 


LL.D., &e. 


WM. ISBISTER, Ltd., 15 and 16 Tavistock Street, Covent Garden, W.C. 


SECOND EDITION. 
WATTS’ MANUAL OF CHEMISTRY. 


Edited by WILLIAM A, TILDEN, D.Sc., F.R.S. Professor of 
Chemistry in the Mason College, Birmingham, 


PHYSICAL AND INORGANIC CHEMISTRY. 8s. 6d. 


CHEMISTRY OF CARBON COMPOUNDS, or ORGANIC 
CHEMISTRY. ros. 


London: J. & A. CHURCHILL. 
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on Pillar -nd Claw Stand with universal joint, 

Cheap portable Equatorial Stand for 3-inch to 4-inch Telescope, with 
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Ditto ditto ditto, for carrying 4 Eye-pieces 955. 
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“WHEEL-ANIMALCULES.’ 
By C. T. HUDSON, LL.D., and P. H. GOSSE, F.R.S. 


With 30 Coloured and 4 Uncoloured Plates. 





In 6 Parts. 4to. 10s. 6d. each. 
Supplement, 12s. 6d. 
Complete in 2 Vols. with Supplement, 4to, £4 4s. 

«* The Plates in the Supplement contain figures of almost all the Foreign 
Species, as well as of the British Species, that have been discovered since the 
publication cf Vols. I. and II. 
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MESSRS. MACMILLAN AND CO’S NEW BOOKS. 


NOW READY, AN IMPORTANT, CHOICELY ILLUSTRATED WORK. 

PEN DRAWING AND PEN DRAUGHTSMEN : their Work and their Methods. 
4 Study of the Art to-day, with Technical Suggestions. By JOSEPH PENNELL. With 158 Illustrations, of which 12 are 
Photogravures. The illustrations consist of work by eminent English, Foreign, and American Artists. 4to. £3 135. 6d. net. 

* * The Edition ts limited to 1000 Copies, of which 500 have been secured for America. 

THE SCIENTIFIC PAPERS OF ASA GRAY. Selected by CHartes SPRAGUE 
SARGENT. 2 Vols. Demv 8vo, 21s. 

Vol. I.—Reviews of Works on Botany and Related Subjects, 1834-1887. Vol. II.—Essays: Biographical Sketches, 1841- 1886. 
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ABSOLUTE MEASUREMENTS IN ELECTRICITY AND MAGNETISM. 

By ANDREW GRAY, M.A., F.R.S.E. Professor of Physics in the University College of North Wales. Fcap. 8vo, 5s. 6/ 
A NEW BOOK BY MR. ALFRED RUSSEL WALLACE. THIRD EDITION. 

DARWINISM; an Exposition of the Theory of Natural Selection, with some of its 
Applications. By ALFRED RUSSEL WALLACE, LL.D., D.C.L., F.L.S., &c., Author of ‘‘ The Malay Archipelago, ’ 
‘* the Geographical Distribution of Animals,” ‘‘ Island Life,” &c. With Portrait and Map. Third Edition. Crown 8vo, 9s 

A POPULAR TREATISE ON THE WINDS; comprising the General Motions 

of the Atmosphere, Monsoons, Cyclones, Tornadoes, Waterspouts, Hailstorms, &c. By WM. FERREL, M.A., Ph.D., 
late Professor and Assistant inthe Signal Service, Member of the American National Academy of Sciences, and of other 
Home and Foreign Scientific Societies. Demy 8vo, 18s. 
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JUST PUBLISHED. NEW EDITION OF WATSON AND SONS’ 
CATALOGUE OF 


MICROSCOPES, OBJECTIVES, & ACCESSORY APPARATUS. 


It contains Instruments suitable for every class of investigation, many of quite new design, 
and all fitted with every modern improvement. 
Everyone interested in Microscopy, and especially intending purchasers of Instruments, should see this 
new Catalogue. 
FORWARDED POST FREE ON APPLICATION TO 


W. WATSON & SONS, Opticians to Her Majesty's Government, 
313 HIGH HOLBORN, LONDON, W.C., anv 251 SWANSTON ST., MELBOURNE, AUSTRALIA 
ESTABLISHED 1837. 


“IT IS NOT TRUE” that any Disinfectant excels, or is cheaper (in using) than 
CAL VER T’S 


No S&S CAR BOLIC. 


The most reliable preparation VET discovered as a Preventive of Cholera or Fevers, and for the destruction of Insect or Germ Life. 
Sold in 1/ and 1/6 ribbed Bottles, i, 4, and 1 Gallon Tins. 

Dr. R. M. Gover, in his report to the Director-General of Prisons, says — ‘Carbolic Acid is the most certain and power/u 
of the numerous substances used as antiseptics and disinfectants. The preparations supplied by Messrs. CALVERT AND Co, are 
in my opinion, much superior to those of any other manufacturer.’ 
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F. C. CALVERT AND CO. MANCHESTER. 
Awarded 50 Gold and Silver Medals and Diplomas, 


In each case the HIGHEST Award when tested in competition with other Disinfectants. 
Printed by Rici ) ay AND Sons, Limirep, at 7 and 8 Bread Street Hill, Queen V ctoria Street. in the City of London, and Published by 
IILLAN AND Co., at the Office, 112 Fourth Avenue, New York.—Tuurspay, December 12, 18: 9. 
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Of Mine trusts the mind which builds for aye.” —WoORDSWORTH. 


No. 1051, ‘VoL. 41.] 


Regiatered as a Newspaper at the General Post Office. ] 


NEWTON & CO. 


SCIENTIFIC INSTRUMEN 
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QUEEN 
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tion of OPTICAL and 
~~. PHYSICAL APPARA- 
&. TUS of the highest class, 
for Colleges, Institutions, 

&e. 

Catalogue of 

OPTICAL LANTERNS, 
PROJECTICN APPA- 
RATUS, & SLIDES, 3d. 


NEW ILLUSTRATED 
CATALOGUE OF 
SCIENTIFIC APPARATUS, 
144 pages, 6d. 
WIMSHURST ELECTRICAL MACHINE. 


Best Quality, giving full 44-inch Spark in Air, £5. As made for the 
Science and Art Department. 


NEWTON & 


3 FLEET STREET, TEMPLE BAR, LONDON, E.C. 


THURSDAY, DECEMBER 109, 1889. 
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[All Rights are Daten, 
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Sole Makers of Profs. AYRTON and PERRY’S 
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TELEPHONE 3120. TELEGRAPHIC ADDRESS: SECoHM, Lonpon. 


PRICES ON APPLICATION. 





SECOHMMETER, 





THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


T. TIBB’S 1S ROW, ¢ CAMBRI DGE 


RADIO-MICROMETER. 


Designed under the direction of Mr. C. V. BOYS, F.R.S. See his paper in 
Phil. Trans. of the Royal Society, vol. 180 (1889), A. 41. 
Price and Description will be sent on Application. 


QUARTZ FIBRES. 


Made by the method described by Mr. C. V. BOYS, in his paper ‘‘On the 
Production, Properties, and some Suggested Uses of the Finest Fibres” 
(Phil. Mag., June 1887). 

The Cambridge Scientific Instrument Company are now manufacturing 
= above in various thicknesses, and have a quantity on hand for immediate 
elivery. 


Now Reake, Vol. X. Complete. 
Price to Subscribers 21s. per Yearly Volume, post free. 


THE JOURNAL OF PHYSIOLOGY. 


Edited, with the Co-operation in England of Prof. W. RUTHERFORD, 
F.R.S -» Of Edinburgh, Prof. J. —— - SANDERSON, F.R.S., 
of Oxford : and in America of Prof. H. P. BOWDITCH, of Boston ; 
Prof. H. NEWELL MARTIN, F.R. g. of Baltimore; Prof. H. C. 
WOOD, of Philadelphia, 

By MICHAEL FOSTER, M.D., F.R.S. 


Published by the Proprietors and sold on their behalf at 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY'S WORKS, 


ST. TIBB’S ROW, CAMBRIDGE. 





NEGRETTI & ZAMBRA’S CHRISTMAS PRESENTS. 


OPERA, RACE, & FIELD GLASSES 


OF EVERY DESCRIPTION. 
Barometers, Microscopes, Telescopes, 
Magic Lanterns, &c., &c. 


Illustrated Price Lists posted free to all parts of the World. 


NEGRETTI & ZAMBRA, 


OpTIcIANS AND ScrenTIFIC INSTRUMENT MAKERS TO THE QUEEN. 
OLBORN VIADUCT, E.C. 
Branches:—45 CORNHILL; 122 REGENT STREET. 
Maney see mr at the CRYSTAL PALACE 
N. & Z.’s e Illustrated Catalogue, 1200 Engravings, "Price 5s 6a. 
‘Teieghoue Nhe 6583. Telegraphic Address: ‘* Negretti, ed ok 
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NOTICE. 


NATURE 


FOR 
THURSDAY, DECEMBER 26, 


PUBLISHED ON 


1889, 
WILL BE 
TUESDAY, DECEMBER 24, 


AT 2.30 O'CLOCK. 


1889, 


29 BEDFORD STREET, COVENT GARDEN, W.C. 





MERCHANT VENTURERS’ SCHOOL, 
BRISTOL. 


The HEAD-MASTERSHIP of this School of Science, Art, Technology, 
and Commerce will become VACANT after the Examinations in MA 
1890. 

The School works in connection with the Department of Science and Art, 
and the Head-Master must be qualified to teach, and superintend teaching, 
under the conditions laid down by that Department. 

He will be required to devote his whole time to the work of the School, 
and to be responsible personally for the Chemical Branch of it, which has 
large and well-appointed Laboratories. 

There are upwards of 1300 Students now in attendance. 

Evening Classes form an important part of the School. 

Applications for the Head-Mastership must be sent in to the underwritten 
address before JANUARY 31, 1890, and may be accompanied by Copies of 
not more than Five Testimonials. 

Applications from Candidates who cannot show that they have had expe- 
rience in teaching and in organizing Schools, and in the modes of scientific 
and technical education, or from Candidates above the age of ‘Thirty-five, 
will not be considered. 

The Salary, made up partly of a fixed payment, partly of Capitation Fees, 
and partly of a share of Grants on results of examinations, will be guaranteed 
at not less than £500 a year 

Further information may be obtained from GrorGce H. Pope, Merchants’ 
Hall, Bristol. 


PHYSICS FOR B.Sc. PASS &€ HONOURS 
EXAMINATIONS OF THE 
UNIVERSITY OF LONDON, 


A Special Class for Practical Work in Physics will be held at KING’S 
COLLEGE, LON DON, in the Lent and Easter Terms, 1890. 





For Particulars, apply to 
W. CUNNINGHAM, Secretary. 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the — Third, and Fourth Scholar- 
abipn of the Royal Agricultur: ral Society, 3 


PrincipAL—DR. 


PEKING. OBSERVATORY. | 
The Oldest in the World. 
TWENTY L — PHOTOGRAPHS, and Description of over 1000 


Words, price £2 2s. 
Taken from the same negatives as those sent to the Paris Observatory. 


THOS. CHILI D, Peking, and 130 Lewisham High Road, S.E. 


ROCK SECTIONS CUTTING MACHINES 
Prize Medal awarded by the Jury of the late Exhibition of Inventions. 
Price £5. 

Sole Makers — 

CUTTELL, 47 Rathbone Place, Oxford Street. 

AN EXPERIENCED MICROSCOPIST, 
M.A., Cambridge, who has at present time to spare, would UNDE R- 
TAKE SKETCHING from MICROSCOPE.—Microscore, Mr. 

Deek’s, High Street, Shanklin, Isle of Wight. 


BIOLOGY.—Thorough Preparation in the 


above for London Examinations by Graduates. Special Facilities for 
Practical Work.—Address ‘‘ PRACTICAL,” 27 Chancery Lane. 








LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Trout Ova, with sketch and descrij 
tion. He also sent out Philodina roseola, Corethra, Floscularia, Clathruling 
elegans, Limnias ceratophylli, Melicerta ringens, Stephanoceros, Volvox 
globator ; also Amoeba, Hydra, Vorticella, Crayfish, Dog-Fish, Amphioxu 
and other Specimens for Biological Laboratory work. 

Weekly Announcements will be made in this place of organisms T. }; 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1:., 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Paris, 1s. each. 





MINERALOGY. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 


VERY FINE CRYSTALLIZED GOLD NUGGETS FROM 
JOHANNESBURG, WEIGHING I TO I5 OZS., ALSO THE NEW 
MINERALS EUDIDYMITE, KOKKULITE, BERYLLONITE, 
SPERRYLITE, ARGYRODITE, 

A Large Assortment of Beautiful Specimens, very suitable for Presents, 
from all Prices. Inspection invited. 


COLLECTIONS FOR STUDENTS AND PROSPECTORS. 
Blowpipe Apparatus, &c., &c. 


PRECIOUS STONES. 


Lessons given. winnie Free. 


F.1 H. BUTLER, M.A. Panty ARS.Mines, & &c., 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, S.W., 


Near the British Natural History Museum. 
English and Foreign masks, Minerals, peeaie, Shells, and other 
bjects of Natural History. 

HAND SPECIMENS of ROCKS and ROCK-FORMING MINERALS, 

el an each, especially selected for Private Study and Science 
eal 

STUDE NTS" CABINETS, 12 inches x 8} inches Xx 3} inches, with two 
Lifting Trays and Internal Fittings, containing 60 to 65 Examples of 
Minerals, Rocks, and Rock-Formers, Fossils to illustrate all Formations, 
or Recent Shells: 17s. each. 

ROCK SECTIONS IN GREAT VARIETY. 

MICRO GLASS SLIDES and COVER SLIPS, Round or Square (Jest 
English make only), RACK BOXES, &c. 

APPARATUS for BLOWPIPE and other ANALYSIS. 

CABINETS for Minerals or Sheils, or fitted with divisions for Eggs. 

GLASS-TOPPED BOXES in all sizes, and other Scientific Requisites. 


Lapidary’s Work executed on the Premises. 


SILVE RED-GLASS REFLECTING 
TELESCOPES. 


CALVER’S well-known TELESCOPES received the Highest Award for 


** Excellence and Improvements” at the International Exhibition, London. 
Catalogues and Testimonials, 1s5.—G. CALVER, F.R.A.S., Widford, 


| Chelmsford. 





MANUSCRIPT COPYING 


Special attention given to Papers on Technical Subjects 
for Public Reading. 
Price, rs. 3¢. per 1000 Words. Manifold Copies, rs. per 1000 Words. 
STANDARD TYPEWRITING CO., 90 & 91 Queen St. (third floor), E.C 


By Typewriter. 








WEAK AND DEFECTIVE SIGHT.— 


SPECTACLES scientifically adapted to remedy impaired vision by 
Mr. ACKLAND, Surgeon, daily, at HorNnE AND THORNTHWAITE’S, 
Opticians to the Queen, 416 Strand, London. The weak-sighted should 
read Ackland’s “‘ Hints on Spectacles,” 6d., post free. 





OSTEOLOGICAL SPECIMENS, 
MODELS, &c.—MOORE BROS., 49 Hardman Street, Liverpool. 
Price List, ‘Three Stamps. 
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GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 25s. ; 
200 ditto, 50s. The best value obtainable. 

Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, 


MINERALOGY AND GEOLOGY. 


SPECIAL AND TYPICAL COLLECTIONS + STUDENTS, 
LECTURERS, AND MUSEUM 
EVERY REQUISITE FOR PRACTICAL nal CABINETS, 
ASES, APPARATUS OF ALL KINDS. 
The Largest Stock in England of Rocks, Rock-Sections, 
Minerals, Fossils, 


E.C. 





New Catalogues and Lists now ready, Free, of 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


J. T. CROCKETT, 


Maker of every description of Entomological Cabinets and Apparatus ; 
Store- and Book-boxes, fitted with Camphor-cells ; Setting Boards, Oval or 
Flat, &c. Cabinets of every description kept in stock. SPECIAL INSECT 
CABINETS, with Drawers fitted with Glass Tops and Bottoms to show 
upper and under side without remov ing insect. Store-boxes specially made 
for Continental Setting, highly recommended for Beetles. All best work. 
Estimates supplied. 





Lowest possible terms for cash, Prices on Application. 
Trade supplied. Established since 1847. 

Show Rooms—7A Prince’s Street, Cavendish Square, W. (7 doors from 
Oxtord Circus. Fac set Ridgheuns Street, and Ogle Street, W. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN. 
TERN, used by W. Lant CarrenTER, Esq., Prof. Forses, B. J. MALDEN, 
Esq. New Oxyhydrogen Microscope. Grand Results. Docwra Triple, 
Prize Medal; Highest Award. Patent Pamphagos Lantern Science Lecture 
Sets. Novelties Cheapest and Best. Elaborately Illustrated Catalogue, 
300 Pages, 1s. ; Postage, sd. Smaller do., 6d. ae? Free. HUGHES, 
Specialist, Brewster House, Mortimer Road, Kingsland, N 





KING, MENDHAM, & Co. | 


Electrical Engineces 


siniteiinaiaen "Ele ectricians., 

SPECIALTIES.—K.M.B. Patent 
Pocket Galvanometer. Price, Post free, 
12s. 9d. ; Case, 1s. 6d. extra. 
Instruments, Primary Batteries, Wims- 
hurst Machines of Improved Pattern. 


Testing | 


Western Electrical Works, | 


BRISTOL. 


New Ittustratep CaTALoGu E, 
Post free, 4}d. 
Specially compiled List of Electrical 
Publications, post free, 2d. 


| 
| 
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— -Fretwor k& Tarving. 
Highest Award— Gold Medal for Tools & Patterns. 


Machines, Designs, Tools, Wood 
Mirrors, 

Hinges and Fittings, Varnish, 
Fret-saw Outfit on Card, with nanny s 
free eee °° oe 2 

No. 2, with Wood a a ee ee 
superior dO. «+ se see ove 6 
Set of 12 Best Carving Tools, with Boxwood Mendies, ‘tone ro use, 
rice gs. free. 
If you want good designs, and are competing for exhibition, try ours, for 
which we receive testimonials daily. 
az See our complete Catalogue, 64 pages 4to, containing the best variety 
of Designs published, sent free for 6 Stamps. 


HARGER BROS., SETTLE. 
JOHN J. GRIFFIN & SONS, Limiteo, 


MANUFACTURERS OF 





CHEMICAL & PHILOSOPHICAL APPARATUS, 





NOW READY, 
Illustrated Classified and Descriptive 


CATALOGUE of CHEMICAL APPARATUS, 


Royal 8vo, 113 pp., Illustrated with nearly 600 Woodcuts, 
6d., Post free. 


22 GARRICK STREET, COVENT GARDEN, 
LONDON, W.C. 


TUDSBURY & SONS’ 
NEW HIGH-TENSION EBONITE 
“CYLINDER” WIMSHURST 


ELECTRIC MACHINE. 


Four cylinders, immense power. Simplest, best, 
and cheapest Machine yet invented. Further Im- 
provements this Season. Dr. BrEWER, the well- 
known author, says of our Machines: —‘‘ Far more 
perfect than any hitherto invented.” CYLINDER 
MACHINE, GIVING 6-INCH SpaRK, £3 7s. New 
Illustrated Catalogue, One Stamp. 


EDWINSTOWE, NEWARK. 
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A NEW MAGAZINE FOR THE LOVERS OF NATURE. 


Published Monthly, in Large 8vo Size, with Occasional 


Illustrations, Price 3d. 
THE FIRST NUMBER IS NOW READY. 


THE FIELD CLUB, 


A Magazine of General Natural History for 
Scientific and Unscientific Readers, 


EDITED BY REV. THEODORE WOOD. 

THE FIELD CLUB 
of communication between lovers 
and especially between the Members of the leading Field Clubs and Natural 
It will treat more particularly 


is published with the view of supplying a means 
of Natural History in its widest sense, 


History Societies in the United Kingdom 
of the subjects which come within the province of these Societies, and at the 


same time will give attention to such branches of Natural History as may 


interest the more general reader; and ‘‘popular”’ treatment will, in al] 


cases, be combined with scientific accuracy 
Articles on Economic Zoology will from time to time appear, for the use 

of agriculturalists and others. 

The Collector and his wants will be carefully considered. Under the title 

of THe O NATt 

numbers, with instructions for the preparation of specimens for the Collection, 


hes of indoor work. 


rDoo! RALIST, helpful papers will 
and the various other bran 
devoted to Notes on the Occurrence of Rare 
Autumn migrants, 


A special column will be 
Insects, &c., the 
her circumstances of 


Birds, appearance of the Summer and 


and ot general interest. 


an Exchange Column, advertis 


charge to subscribers. 

THE FIELD CLUB : 
History and Field Clubs at very 
learned from the publ. 


Sold by all Bookse 
ELLIOT STOCK, 62 PATERNOSTER Row, LONDON, ZA. 


CAMBRIDGE UNIVERSITY PRESS. 


THE COLLECTED MATHEMATICAL 
PAPERS OF ARTHUR CAYLEY, Sc.D., F.R.S., 
Sadlerian Professor of Pure Mathematics in the University 
of Cambridge. Vol. II, Demy 4to, 25s, (To be com- 
pleted in 10 Volumes. 

THE BALA VOLCANIC SERIES OF 
CAERNARVONSHIRE and ASSOCIATED ROCKS, 
being the Sedgwick Prize Essay for 1888. By A. 
HARKER, M. A., F.R.S., Fellow of St. John’s College. 
De smy 8vo, 75. O 

AN ELEMENTARY TREATISE ON 
QUATERNIONS. By P. G. TAIT, M.A., Professor 
of Natural Philosophy in the University of Edinburgh. 
Demy 8vo, 3rd Edition, much enlarged, 18s. 

TREATISE ON DYNAMICS. By S&S. L. 
LONEY, M.A., Fellow of Sidney Sussex College. Crown 
8vo, 75. 6d. 

CATALOGUE OF SCIENTIFIC PAPERS 
COMPILED by the ROYAL SOCIETY of LONDON, 
Vols. I.-VIII., containing the Catalogue of Papers for the 
Years 1800-73, will in future be published at the Cam- 
bridge University Press Warehouse. Demy 4to, ie 
I.-VI., 
half-morocco), £4 net ; half-morocco, £5 5s. net. Vols 
VII.-VIIL., for the Years 1864-73, cloth, £1 11s. 6d. net ; 
half-morocco, £2 5s. net ; Single Volumes, cloth, 20s. ; or 
half-morocco, 28s. net. A ‘New Series for the Years 
1874-83 is now in the press. 


PITT PRESS MATHEMATICAL SERIES. 

EUCLID’S ELEMENTS of GEOMETRY. 

Books I. and II, With Notes and Exercises. Edited by 

H. M. Taytor, M.A., Fellow and formerly Tutor of 

Trinity College, Cambridge. Is. 6d. 

COMPLETE CATALOGUES ON APPLICATION. 

London: C. J. CLAY & SONS, Cambridge University Press 
Warehouse, Ave Maria Lane, Glasgow: 263 Argyle Street. 
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EDWARD STANFORD'S CHRISTMAS LIST. 


Just Published, Third Edition, Revised and Enlarged. 

STANFORD’S LONDON ATLAS OF 
UNIVERSALGEOGRAPHY. Quarto Edition. Containing 46 Colour: 
Maps, carefully drawn, and beautifully engraved on Steei and Cx Pp r 
Plates, and an Alphabetical Index to the Geography of the Wor! 
Half-morocco, Cloth Sides, Gilt Edges, 30s. Size, when shut, 124 inche 
by 15 inches. Weight, 4 pounds 8 ounces. 

“It was designed, and several of the maps were drawn and engraved, by 
Arrowsmith ; these are brought up to date, and the additional ones are not 
unworthy of being placed alongside the work of the chief of English carto- 
graphers. ‘They seem all abreast of the latest information, the execution 
leaves little to be desired, and the colouring is tasteful and really helpful.” 
—Times. 

Just Published, ina Neat Cloth Box, Lettered. 315. 6d. 

THE FAIRYLAND OF SCIENCE LI. 
BRARY. By ARABELLA B. BUCKLEY (Mrs. FISHER) C 
sisting of Miss Buckley’s Four Popular Books, in a Uniform Bindi 
Roxburgh Style. The Volumes of this Set are not sold separately. 

ConTENTS :—1. Jhe Fairyland of Science.—-2. Life and her Childrer 
3. Winnersin Life’s Race.—4. Short History of Nz anal Science 

* The secret of Miss Buckley's success a5 a popular expounder of t} 
abstruse re‘ults of the highest scientific research is her own mastery of thi 
She is content with no second-hand knowledge ; 

"— Times. 


The particulars of Miss BUCKL . % ad Vv OL UMES sold separately are 
21st 
Thousand. Post 8vo, with 74 Illustrations, Cloth Gilt, Gilt Edges, 
J& alf Extra, r1s. 

* Deserves to take a permanent place in the literature of youth.”— 77 


LIFE AND HER CHILDREN : Glimpses 


of Animal Life from the Amoeba to the Insects. Twelfth Thousa: 
Post 8vo, with upwards of roo Illustrations, Cloth Gilt, Gilt Edges, 
Calf Extra, 11s. 
“The work forms a charming introduction to the study of zoology 
science of living things—which, we trust, will find its way into many han 


—Nature. 
WINNERS IN LIFE’S RACE; or, The 


Great Backboned Family. Fifth ‘Thousand. Post 8vo, with numer: 
Illustrations, Cloth, Gilt Edges, 8s. 6d. 5 Calf Extra, 14s. 

‘We can conceive no better gift-book than this vo lume. Miss Buckley has 
spared no pains to incorporate in her book the latest results of scientific r 
search. ‘The illustrations in the book deserve the highest praise—they 
numerous, accurate, and striking.” —Sfectator. 


A SHORT HISTORY OF NATURAL 
SCIENCE ; and of the Progress of Discovery from the Time of the 
Greeks to the Present Time. Fourth Edition, Revised and Re-arranged 
Crown 8vo, with 77 Illustrations, Cloth Gilt, Gilt Edges, 8s. 6¢. ; Calf 
Extra, 145. 

“The work, though mainly intended for children and young persons, may 
be most advanta geously read by many persons of riper age, and may serve 
to implant in their minds a fuller and cles arer conception of ‘the promises 
the achievements, and claims of science.’ ”—¥ournal of Science. 

Also, a NEW EDITION OF 

WINNERS IN LIFE’S RACE; or, The 
Great Backboned Family. Imperial 16mo, 2 Vols. (sold separately) 
Cloth Gilt, Gilt Edges, 4s. 6¢. each. Vol. I., Fishes and Birds; an 
Vol. IL., Mammalia. 

Co 


ANIMALS FROM THE LIFE. 
loured Illustrations. nen by HEINRICH LEUTEMANN, with 
Descriptive Letterpress, Edited by ARABELLA B. BUCKLEY. 
Crown 4to, handsome Cloth Binding, 1os. 6d. 

‘A really beautiful child’s book. The drawings of the animals aré 


| superior to the old class of picture-book as a portrait by Millais is to a sig 


board. The chromo-lithography is alsu extremely good. In reproduci 
Leutemann’s work for English children, Mrs. Fisher has made considera‘ 
alterations, rendered necessary in a book designed for use in our own s« l 
rooms and nurseries. No more excellent children’s Christmas gift-book 
could be found.” —Bocksedler. 
CHARTS ofthe CONSTELLATIONS, from 
the North Pole to between 35 and 40 Degrees of South Declination. By 
ARTHUR COTTAM, F.R.A.S. 36 Charts, each 30 inches by 22, 
printed on Drawing Paper, and supplied folded in half in a Portfoli 
or flat if preferred. Price £2 net per Set. As soon as 200 Sets are 
sold, the Price will be raised to £3 3s. Early application is desirab! 
** No astronomical library or observatory of any pretensions can afford 


| be without it, and we can hardly conceive a more appropriate birthday | 


sent or Christmas gift to a youth developing a taste for astronomy than the 
volume, as useful as it is sumptuous, which Mr. Cottam has given t 
world.” —LEnglish Mechanic. 


A CENTURY OF CONTINENTAL HIS- 
TORY, 1780-1880. By J. H. ROSE, M.A., formerly Classical Scholar 
of Christ's College, Cz abridge. Crown 8vo, 420 pp., with Three Maps 
and Five Plans of Battles in the Text. Cloth, 6s. ; Calf Extra, 11s. 

** Accurate, fair, and moderate in tone.” —Saturday Review. ; 

** Remarkable for the clearness of its style, and for its systematic and 
orderly arrangement.” —Morning Post. 

‘The handiest book of reference with which we are acquainted,”—/'aél 

Mall Gazette. 

‘* Succinct, able, and clear summary.’’—Sfectator. 


Lonpon: EDWARD STANFORD, 
26 and 27 Cockspur Street, Charing Cross, 5. W. 
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Crown 8vo, Cloth. Price 3s. 6d. per Vol. ; Half Morocco, 6s. 6d. 


THE CONTEMPORARY SCIENGE SERIES. 


EDITED BY HAVELOCK ELLIS. 


Most of the vols. will be illustrated, containing between 300 and 400 pp, 


The first vol. was issued on October 25, 1889. Others to follow at short 


intervals. 


THE peopel MPORARY SCIENCE SERIES will bring within 
general reach of the English-speaking public the best that is known and 
thought in all departments of modern scientific research. The influence of 
the sci¢ ntific spir.t is now rapidly spreading in every field of human activity. 

ocial progress, it is felt, must be guided and accompanied by accurate 
knowledge,—knowledge which is, in many departments, not yet open to the 


sh reader. In the Contemporary Science Series all the questions of | 


rn life—the various social and politico-economical problems of to-day, 
yst recent researches in the knowledge of man, the past and present 
snces of the race, and the nature of its environment—will be frankly 
tigated and clearly presented. 


Volumes of the Series now ready. 


THE EVOLUTION OF SEX. By Prof. 
PATRICK GEDDES and J. ARTHUR THOMSON. With 90 
Illustrations, and about 300 pages. 

“4 work which, for range and grace, originality and incisiveness of style 
and treatment, is not readily to be matched in the long list of books designed 
re or less to popularize science.’”’—Scottish Leader. 


ELECTRICITY IN MODERN LIFE. By | 


G. W. DE TUNZELMANN. With 88 Illustrations. 


‘While the work is popular in style, written without stress of technicalities, 


aaa anatory of the most elementary conceptions of electrical science, it | 
is in this sense advanced, that it gives an interesting account of the most | 


recent developments of the practical application of electricity to the every-day 
business of life—not in commerce only, as in the telephone, but in medicine 

war, for example. ‘lhe work is weil illustrated, and on the whole it 
would be hard to suggest how it could be bettered as a brief, popular exposi- 
tion of its subject.’ — Scotsman. 


TO BE ISSUED ON DECEMBER 20. 


THE ORIGIN OF THE ARYANS. By) 


CANON TAYLOR. About 350 Pages and numerous I Ilustrations. 
London: WALTER SCOTT, 24 Warwick Lane, Paternoster Row. 


WILLIAM WESLEY AND SON, 


Scientific Booksellers and Publishers, 
28 ESSEX STREET, STRAND, LONDON. 


The following recently-published 


NATURAL HISTORY AND SCIENTIFIC BOOK CIRCULARS 


include a portion of their stock :— 
No. 97.-/CHTHYOLOGY}; Reptilia and Amphibia; General Zoology, 
including Ancient Works, Biographies, Classification, Darwinism, 





Manuals, Periodicals, Transactions of Societies ; Anatomy, Physiology, | 


and Embryology. Price. 

No. 08.—ORN/THOLOG} Pised and British Ornithological Faunas ; 
Foreign and Exotic Ornithologic: al Faunas; Cage Birds and Poultry ; 
Ornithological Monographs; Periodicals and Systematic Works. 
MAMMAL/A; including Cetacea, Sirenia, and  Pinnipedia. 
FAUNAS AND GEOGRAPHY of Great Britain and Ireland, 
Continental Europe, Africa, America, Arctic Regions, Asia, Austral- 
asiae ZOOLOGICAL VOYAGES. Over tooo Works. Price 4d. 


W. WESLEY & SON, 28 Essex Street, Strand, London. 





Just Published, Crown 8vo, 3s. 6d. 


THE STORY OF CHEMISTRY. 


By HAROLD PICTON, B.Sc. 
With an Introduction by Sir HENRY ROSCOE, LL.D., &c. 
With Fifty Illustrations. 
WM. ISBISTER, Ltd., 15 and 16 Tavistock Street, Covent Garden, W.C, 





SECOND EDITION. 
WATTS’ MANUAL OF CHEMISTRY. 


Edited by WILLIAM A, TILDEN, D.Sc., F.R.S. Professor of 
Chemistry in the Mason College, Birmingham, 


PHYSICAL AND INORGANIC CHEMISTRY. 8s. 6d. 


CHEMISTRY OF CARBON COMPOUNDS, or ORGANIC 
CHEMISTRY. tos. 


London: J. & A. CHURCHILL. 








DIGEST OF MR. HERBERT SPENCER’S 
Just Published, 8vo, Cloth, Price rss. 
AN EPITOME OF THE SYNTHETIC 
PHILOSOPHY. By F. HOWARD COLLINS. With a Preface 
by HERBERT SPENCER. 
**T have read portions taken at random here and there, and have found 
them very well done.”—Mr. SpeEncER in Preface. 
WILLIAMS & NORGATE, London and Edinburgh. 


WORKS. 


————— Sere 


> Sa 


———_ 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 
W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 


Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, beniandl 


EYESIGHT AND SPECTACLES. | 


Homeceopathic Review, October 1, 1889 :—‘‘ Parents and those that 


| shrink from using spectac les, should read an original book, ‘IS BAD SIGHT 


ON THE INCREASE 
The School Board Sapeniaee, August 31, 1889:—‘* Valuable 
information can be gleaned from its pag 
‘he Morning Post, | July 23. 738 »:—*‘A considerable amount of 
common sense in Mr. Fournet’s iaaora€, 
Printed by EYRE & SPOTTIS WOODE, 196 ff., 15 Stamps, post free. 


lddress— 


18 BENTINCK ST., MANCHESTER SQUARE, LONDON, W. 


PROPER GLASSES PRESCRIBED, 5s. 


By Author of the Above. Hours, ro till 7 


| Spectacles and Eye- Classes at Civil Service Store 


Prices. 


NERVOUS EXHAUSTION. 


PULVERMACHER’S WORILD-FAMED 
GALVANIC BELTS 


for the Cure of Nervous Comp.tatnts have received Testimonials from three 
Physicians to Her Majesty the Queen, and over Forty Members of the Royal 
College of Physicians of London. 
The distressing symptoms of NERVOUS EXHAUSTION, loss of 
MUSCULAR POWER, RHEUMATISM, SCIATICA, PARALYSIS, 
EPILEPSY, &c., are speedily removed by means of 





| PULVERMACHER’S World-famed Galvanic Belts, 


which convey the electric current direct to the affected parts, gradually 
stimulating and strengthening all the nerves and muscles, and speedily 
arresting all symptoms of premature waste and decay. 

Dr. Vines, Fellow of the Royal College of Physicians, writes, September 
19, 1885 — Having used Mr. PULVERMACHER’S BELTS for many 
years, in the course of medical practice, I am ina position to speak of their 
great value as a curative agent in cases of nervous disease or functional 
malady where El lec tricity is l.kely to be serviceable. I am entirely convinced 
of their efficacy. 

Dr. Go.pinc Birp, M.D., Physician, Guy’s Hospital, says:—‘‘I can 
hardly recommend Mr. PULVERMACHER’S INVENTION too strongly 
to the notice of my medical brethren.” 

Sir Cuartes Locock, Bart., M.D., says :—‘*t PULVERMACHER’S 
BELTS are very effective in neuralgia and rheumatic affections, and I hz ave 
presc ribed them largely in my practice for other similar maladies, paralysis, 
&e. 

For full Price List and Particulars see new Pamphlet, 


‘‘GALVANISM: Nature’s Chief Restorer of Impaired 
Vital Energy.” Post free from 


PULVERMACHER’S 
GALVANIC ESTABLISHMENT. 


194 REGENT STREET, LONDON, wW. 
ESTABLISHED OVER FORTY YEARS. 
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SUBSCRIPTIONS TO “ NATURE.” | Excellent Copies of the actual, natural Handwriting, |., 
‘ of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, andj 


Half-yearly ° Type-Writing, are easily, quickly, and cheaply produced by the 


Quarterly , aae ° * | 
To the United States, the Continent, &c. : 
Yearly. . . « « . ee 


Half-yearly . 
Quarterly <6 & « 
. ‘ Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
To a -- ana, and Japan ia resemble written letters. Used at the House of Lords, &c. 
Carly... oe ee 
Half-yearly tee AUTOCOPYIST DEPT. (A.E.T.Co., La.), 
Quarterly 


London Wall, London, and 52 Princess Street, Manchester. 





CHARGES FOR ADVERTISEMENTS. 


Three Lines in Column 2s. 6d. 9d. per Line after. THIS 
— 4 
One Eighth Page, or Quarter Column ... 0 18 MEDICINE 
ter Page, or Halfa Column .....4tITI 
ng hain. antl se 5 Is unequalled in the Cure of all Disorders of the LIVER, 


Half a Page, ora Column ........ 3 § 
Co er ee rere STOMACH, KIDNEYS AND BOWELS. A Great PURI. 
sana tLe FIER of the BLOOD; a Powerful Invigorator of the 
Money Orders payable to MACMILLAN & CO, System, if suffering from WEAKNESS AND DEBILITY, 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. and is unequalled in Complaints incidental t to © Females. 














“PURE ENGLISH BEERS - 
SOUND & BricHr. <> Sounn& Nutritious. 
~ ——— — 

















SEE: PRICE: List. 


er Bro: Brewers. London.SW. 
WIMSHURST MACHINE, 
Works in any Weather. Size giving 4} Sparks, £4 10s. 
SCHOOL APPARATUS, 


Approved by Science and Art Department. 


























EARVEWYWY @2z PEAE, 


6 CHARING CROSS ROAD, W.C, 


ESTABLISHED 1852. 99 HATTON GARDEN, 


PERKEN, SON, & RAYMENT, Discount for the Fonds London, E.C. 
OPTIMUS ” ENLARGING APPARATUS. - 
Patent Quick Acting Rack Adjustment. 


This Apparatus comprises superior Mahogany Body Lantern and 
Long Bellows Camera adjusted by Rack and Pinion. The Lantern 
is fitted with powerful Refulgent Lamp, with 3 wicks, giving bril- 
liant i!lumination. Compound Condensers. 
If with Russian Iron 

instead o 

Mahogany Body. 


CONDENSER. 
Ss. ad 


in., no front lens ... one on 5-in., no lens... 750 ; Metal Russian Iron Body, 
in., with superior portrait lens... + 5-in., and ,, ... 102 6 Japanned Metal. Brass Sliding Tubes, 
., no front lens ... co G-IN., MO 95, one 30s. 45s. 


’ = 1 superior portr nit Tens... 6-in., and , 
Each Magic Lantern is efficient for E xhibition 


» front lens ... ° eee 7-IN., NO. oe 
The Lens gives crisp definition, being a superior ac! hro 


7-in., eet superior portrait Tens. oe 7 ‘in., ,and ; os 
” ” oo oo Se oe B-im., NO, oe matic photographic combination, with rack and pini 
9 000 « § in., ‘ one Compound Condenser of 4 in. diameter. Three-v 


coeBO-E.y 59 ay 208 
cecBD-Eley 59 90 000 picture, Japanned Metal, complete in Box 


Refulgent Lamp, yielding a_ brilliantly illuminated 
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MESSRS. MACMILLAN AND C0.'S NEW BOOKS. 


DEMETER: AND OTHER POEMS. 


By ALFRED LORD TENNYSON, D.C.L., Poet Laureate. 
__Feap. 8vo, 6s. 


NOW READY, New and Cheaper Edition, in 2 Vols., Extra Crown 8v 0,2 


THE AMERICAN COMMONWEALTH. 


By JAMES BRYCE, M.P., D.C.L., 
Regius Professor of Civil Law in the University of Oxford, Author of ‘‘ The Holy Roman Empire.” 
ParT I.—The NATIONAL GOVERNMENT. PART IV.—PUBLIC OPINION. 
Part II.—The STATE GOVERNMENTS. PART V.—ILLUSTRATIONS anp REFLECTIONS. 
PaRT III.—THE PARTY SYSTEM. PART VI.—SOCIAL INSTITUTIONS. 


A NEW BOOK BY MR. LEWIS CARROLL. 


By LEWIS CARROLL, 
Author of “ Alice in Wonderland,” ‘‘ Through the Looking-Glass,” &c. 
With FORTY-SIX ILLUSTRATIONS by HARRY FURNISS. Crown 8vo, Cloth Gilt, Gilt Edges, 7s. 6d. 


*,* The Volume contains 395 pas res, nearly as many as in the two ‘** Alice” books together. 


IDYLLS OF A LOST VILLAGE. By Joun A. Brivces, Author of “ Wet Days.” 
Crown 8vo, 75. 6d. 


CLUBS FOR WORKING GIRLS. By the Hon. Maup Stantey. Crown 8vo, 


[Next Week. 











GOLDEN TREASURY SERIES.—New Volume. 

BALLADS, LYRICS, AND SONNETS. From the Poetic Works of Henry 
WADSWORTH LONGFELLOW., 18mo, 4s, 6d. 

THE PLEASURES OF LIFE. By Sir Joun Lussock, F.R.S., D.C.L., LL.D. 
Part I., Library ae i 6d. Part II., Uniform with Part L., 3s. 6¢. Part I., Popular Edition, 58th Thousand. Paper 
covers, Is. ; cloth, Is. 6d. 

THE SCIENTIFIC PAPERS OF ASA GRAY. Selected by CuarLes SpraGuE 

SARGENT. 2 Vols. Demy 8vo, 21s. 

Vol. I.—Reviews of Works on Botany and Related Subjects, 1834-1887. Vol. II.—Essays: Biographical Sketches, 1841- 1886. 

: A NEW BOOK BY MR. ALFRED RUSSEL WALLACE. THIRD EDITION. 

DARWINISM; an Exposition of the Theory of Natural Selection, with some of its 

Applications. By ALFRED RUSSEL WALLACE, LL.D., D.C.L., F.L.S., &c., Author of ‘* The Malay Archipelago,” 
‘* the Geographical Distribution of Animals,” ‘‘ Island Life,” &c. With Portrait and Map. Third Edition. Crown 8vo, 9s. 
NOW READY, WITH ILLUSTRATIONS AND MAPS. 

TRAVELS IN INDIA OF JEAN BAPTISTE TAVERNIER, BARON OF 
AUBONNE. Translated from the original French Edition of 1676, with a Biographical Sketch of the Author, Notes, 
Appendices, &c., by V. BALL, LL.D., F.R.S., F.G.S., Director of the Science and Art Museum, Dublin, Author of 
‘* Jungle Life in India,” ‘*‘The Economic Geology of India,” &c. With Illustrations and Maps. 2 Vols., Medium 8vo, 

2 25. 

A HISTORY OF CLASSICAL GREEK LITERATURE. By the Rev. J. P. 
MAHAFFY, M.A., Knight of the Order of the Saviour, Fellow and Professor of Ancient History, Trinity College, Dublin, 
Hon, Fellow of Queen’s C College, Oxford ; Author of ‘‘ Social Life in Greece,” ‘‘ Prolegomena to Ancient History,” &c. 
In 2 Vols. Crown 8vo, gs. each. Vol. I. The POETS. With an Appendix on Homer by Prof. Sayce. Vol. II. The 
PROSE WRITERS. 


Now Ready, Part XLVII., Price 3s.6¢. Published Quarterly. 
A JOURNAL OF NEUROLOGY 
Edited for the Neurological Society of London by A. DE WATTEVILLE. 


CONTENTS. 
ORIGINAL ARTICLES :— Criricat DiGEsts :— 
Origin of Human Faculty. By George J. Romanes, F.R.S. 
Nocturnal Paralysis. By Ch. Féré, Medecin de Bicétre. 
The ‘Treatment of Certain Diseases of the Spinal Cord by Means of 
Suspension. By Motschutkowsky, M.D. (of Odessa). 


Cunicat Cases :— 

Case of Tumour of the Right Temporo-Sphenoidal Lobe bearing on the 
Localization of the Sense of Smell, and on the Interpretation of a 
Particular Variety of Epilepsy. By J. Hughlings Jackson, M.D., 
¥.R.C.P., LL.D., F.R.S., and Charles E. Beevor, M.D., F.R.C.P. Current Nerve Anatomy and Physiology. By Alex. Hill, M.D. 


Cerebral Localization in its Practical Relations. By Charles K. Mills, 


M.D. (Philad.). 


REVIEWS AND NorICcEs OF Books :— 


Guinon: Les Agents provocateurs de I’Hystérie. By Prof. Marie. 


ABSTRACTS OF BRITISH AND ForEIGN JOURNALS :— 


MACMILLAN AND CO., LONDON. 
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CADBURY'S COCOA 
is closely a'lied to 
milk in the large pro- 
portion of fiesh-form- 
ing and strength-sus- 
taining elements that 
it contains. It is pre- 
pared on the principle 
of excluding the super- 
abundance of fatty, in- 
digestible matter with 
which cocoa abounds, 
supplying a refined, 
thin infusion of abso- 
lutely pure cocoa, ex- 
hilarating and refresh- 
ing, for Breakfast, 
Luncheon, Tea, or 
Supper—giving stay- 
ing power and impart- 
ing new life and vigour 
to growing children 
and those of delicate 
constitutions. 


- @ADBURYs COCOA 


ABSOLUTELY PURE, therefore BEST. 





— 





Printed by RicHarp CLay anp Sons, Limrrep, at 7 and 8 Bread Street Hill, Queen Victoria Street. in the City of London, and Published by 
MACMILLAN AND Co., at the Office, 112 Fourth Avenue, New York.—Tuurspay, December 19, 1889. 





A WEEKLY 


ILLUSTRATED JOURNAL 


OF SCIENCE 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.”—WORDSWORTH. 


No. 1052, VOL. 41.] 


Registered as a Newspaper at the General Post Office.] 


THE NEW — WATKIN ANEROID BAROMETER 

Amongst several unsolicited Testimonials 

~ the two following have been received by the 

a W P maker :— 

Fuat WATCH . THE OBSERVATORY, MELBOURNE, 
October 10, 1888, 

Dear Sir,—The Watkin Aneroid 

only reached me three weeks ago, 

am very much pleased 

with it, and have givenita 

pretty Severe trial with very 
satisfactory results. 

(Signed) R. J. ELLEry. 


Now MADE 


Ep1nuurGu, May 31,’89. 

i, Dear Sir,—I have just 

A} returned from a six weeks’ 

Wi) Stay at the Ben Nevis Ob- 

jj servatory, and while there 

had an opportunity of test- 

ing the admirable qualities 

of your new ‘ Watkin” 

Aneroid. The resuit has 

been most satisfactory, the 

extreme error noted being 

only about 74,5 of an inch. 

During my stay at the Ob- 

servatory the Aneroid was fre- 

quently tested by taxing it down 

2000 feet and then comparing it 

with the standard on my return. 

lhe results obtained speak volumes for the high-class workmanshipand great 
accuracy you have attained in the manufacture of this instrument. 

(Signed) R. C. Mossman, F.R.M.S., Observer. Scott. Met. Soc. 
J. J. HICKS, 8, 9, & IO HATTON GARDEN, | ONDON. 


“The ‘STAR’ MICROSCOPE is a modern marvel at its low price, 
The lenses alone are worth the money.”—Sritish Medical Journal. 





made 

through- 

out in brass, 

neatly ja- 

panned, and is 

not only first-rate 

in optical qualities, 

but is now a handsome, 

well-finished Instrument. 
POSOOooeooseoeosoooos 


R. & J. BECK, 6& Cornhill, London, E.C, 


THURSDAY, DECEMBER 26, 





1889. ~ [PRICE 15 Cents. 


{All Rights are Reserved. 


BROWNING’S PLATYSCOPIC LENS. 


Engraved Real Size. 
A NEW ACHROMATIC COMBINATION, 
COMBINING. THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS. 


“«If you carry a small Platyscopic Pocket Lens (which every observer o 
Nature ought to do).””—GRANT ALLEN in Know/ledge. 

The Platyscopic Lens is invaluable to botanists, mineralogists, or entc- 
mologists, as it focuses about three times as far from the object as the 
Coddington Lenses. This allows opaque objectsto be examined easily. 

The Platyscopic Lens is made of four degrees of power, magnifying 
respectively ro, 15, 20, and 30 diams. ; the lowest power, having the largest 
field, is the best adapted for general use. 

The Lenses are set in Ebonite Cells, and mounted in Tortoiseshell Frames. 

Price of the Platyscopic Lens, mounted in Te ortoiseshell, magni- 


f 


fying either 10, 15, 20, or 30 diameters, 18s. 6d. each power. 


Illustrated description sent free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 


NECRETII & LAMBRA’ § CHRISTMAS PRESENTS. 


OPERA, RACE, & FIELD GLASSES 
OF EVERY DESCRIPTION. 
Barometers, Microscopes, Telescopes, 
Magic Lanterns, &c., &c. 

Illustrated Price Lists posted free to all parts of the World. 


NEGRETTI & ZAMBRA, 


OPTICIANS AND SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN. 
HOLBORN VIADUCT, E.C. 
Branches:—45 CORNHILL; 122 REGENT STREET. 
Photographers at the CRYSTAL PALACE, 
N. & Z.’s Large Illustrated Catalogue, 1200 Engravings, "Price 5s. 6d. 
Telephone No. 6583. Telegraphic Address: ‘* Negretti, London.” 
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MERCHAN T VENTURERS’ SCHOOL, 
BRISTOL. 


The HEAD-MASTERSHIP of this School of Science, Art. Technology, 
and Commerce will become VACANT after the Examinations in MAY 
1890. 

The School works in connection with the Department of Science and Art, 
and the Head-Master must be qualified to teach, and superintend teaching, 
under the conditions laid down by that Department. 

He will be required to devote his whole time to the work of the School, 
and to be responsible personally for the Chemical Branch of it, which has 
large and ny l-appointed Laberatories. 

There are upwards of 1300 Students now in attendance. 

Evening Classes form an-important part of the School. 

Applications for the Head-Mastership must be sent in to the underwritten 
address before JANUARY 31, 1890, and may be accompanied by Copies of 
not more than Five Testimonials. 

Applications from Candidates who cannot show that they have had expe- 
rience in teaching and in organizing Schools, and in the modes of scientific 
and technical education, or from Candidates above the age of Thirty-five, 
will not be considered. 

The Salary, made up partly of a fixed payment, partly of Capitation Fees, 
and partly of a share of Grants on results of examinations, will be guaranteed 
at not less than £500 a year 

Further information may be obtained from Georce H. Pore, Merchants’ 
Hall, Bristol. 





UNIVERSITY COLLEGE, BRISTOL. 


The SECOND TERM will begin on JANUARY 21. The College supplies 
for Persons of either Sex, above the ordinary School Age, the means of 
continuing their Studies in SCIENCE, LANGUAGES, HISTORY, and 
LITERATURE. The CHEMICAL, PHYSICAL, ENGINEE RING, 
GEOLOGICAL, and BIOLOGICAL L ABORATORIES are open Daily. 
The Engineering Department includes Civil, Mechanical, Electrical, and 
Mining Engineering and Surveying ; and special arrangements for practical 
work have been made with various Engineers in and near Bristol. Informa- 
tion with regard to the lodging of Students may be obtained on application. 
Several SCHOLARSHIPS are tenable at the College. 

ENGINEERING EDUCATION. 

University CoL.ieGce, Bristot.—Courses of Civil, Mechanical, Elec- 
trical, and Mining Engineering. Mineralogy and Applied Geology for 
Civil and Mining Engineers. Facilities are offered in the way of College 
Scholarships. Engineering Works’ Scholarships, and special arrangements 
for entrance into professional life. 

CALENDAR, containing full information, price 1s. (by post, 1s. 3d.). 

For Prospectus and further information, apply to 


JAMES RAFTER, Secretary. 


GEORGE HERIOT’S TRUST. 
HERIOT-WATT COLLEGE, 
EDINBURGH. 
PROFESSORSHIP OF PHYSICS AND ELECTRICAL 
ENGINEERING. 

The Governors having resolved to appoint a Professor of Physics and 
Electrical Engineering. will be glad to receive applications from Candidates 
for the appointment. Written Applications, accompanied by 30 Copies of 
Tostimows ils, should be se nt to the Treasurer of George Heriot’s Trust on 
r —s JANUARY 20, 1890 

Ihe Salary of the Protessor is £400 per Annum. Enquiries as to 
the Duties of the Professorship should be addressed to Principal OGILvig, at 
the Heriot-Watt College. Candidates are requested to abstain from call.ng 
on the Governors unless they are invited to do so. 

DAVID LEWIS, Treasurer. 





‘TRFEASURER’S CHAMBERS, 
20 York Place, Edinburgh, December 20, 1889 


ST. THOMAS’S HOSPITAL 
MEDICAL SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E, 


TWO ENTRANCE SCIENCE SCHOLARSHIPS of 125 Guineas and 
£60 respectively, open to all First-Year Students, will be offered for Compe- 
ation in SEPTEMBER 18¢0. 

Special Classes are held throughout the Year for the PRELIMINARY 
SCIENTIFIC and INTERMEDIATE M.B. Examination of the Uni- 
versity of London, and may be joined at any time. 

Entries may be made to Lectures or Hospital Practice, and Special 
Arrangements are made for Students entering in their Second or subsequent 
Years ; also for Dental Students and for Qualified Practitioners. 

Prospectuses and all Particulars may be obtained from the Medical 


Secretary, Mr. GzorGe RENDLE. 
E. NETTLESHIP, Dean. 


PHYSICS FOR B.Sc. PASS & HONOURS 
EXAMINATIONS OF THE 
UNIVERSITY OF LONDON, 


A Special Class for Practical Work in Physics will be held at KING'S 
COLLEGE, LONDON, in the Lent and Easter Terms, 1890. 


For Particulars, apply to 
J. W. CUNNINGHAM, Secretary. 





LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Trout Ova, with sketch and descrip- 
tion. He also sent out Philodina roseola, Corethra, Floscularia, Clathrulina 
elegans, Limnias ceratophylli, Melicerta ringens, Stephanoceros, Volvox 
globator; also Amoeba, Hydra, Vorticella, Crayfish, Dog-Fish, Amphioxus, 
and other Specimens for Biological Laboratory work. 

Weekly Announcements wi!l be made in this place of organisms T. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1:., 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 





UNIVERSITY COLLEGE, LONDON. 


GEOLOGY. 
Prof. BONNEY, F.R.S., will give a Course of about Sixty Lectures on 
GtOLOGY, at 12 Noon on Tuesdays, Wednesdays, and Thursdays, 


beginning January 9. 
Also a Course of about Eighteen Lectures on ECONOMIC GEOLOGY, 


at 2 p.m., on Fridays, beginning lanuary 10. 
Special Instruction is given to Siudents preparing for the B.Sc. and other 
Examinations. ‘ 
For further Information apply to 
J. M. HORSBURGH, M.A., Secretary. 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
Prixcipat—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888. 


OWENS COLLEGE, MANCHESTER. 


The LENT TERM begins on TUESDAY, JANUARY 7. 

New Students will be admitted on MONDAY, JANUARY 6, and fol- 
lowing days, between 11 a.m. and 2.30 p.m 

Prospectuses of any of the Departments ‘will be forwarded on application. 


HENRY WM. am, ws Registrar. 








TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN. 
TERN, used by W. Lant CARPENTER, Esq., Prof. Forses, B. J. MALDEN, 
Esq. New Oxyhydrogen Microscope. Grand Results. Docwra Triple, 
Prize Medal, Highest Award. Patent Pamphagos Lantern Science Lecture 
Sets. Novelties Cheapest and Best. Elaborately Illustrated Catalogue, 
300 Pages, 1s. ; Postage, 5d. Smaller do.,6¢. Pamphlets Free. HUGHES, 
Specialist, Brewster essai Mortimer Road, Kingsland, N. 





ROCK SECTIONS CUTTING MACHINES 
Prize Medal awarded by the Jury of the late Exhibition of Inventions. 
Price £5. 


Sole Makers — 


CUTTELL, 47 Rathbone Place, Oxford Street. 


SILVERED-GLASS REFLECTING 
TELESCOPES. 


CALVER’S well-known TELESCOPES received the Highest Award for 
**Excellence and Improvements” at the International Exhibition, London. 
Catalogues and Testimonials, 1s.—G. CALVER, F.R.A.S., Widford, 
Chelmsford. 


MANUSCRIPT COPYING 


By Typewriter. Special attention given to Papers on Technical Subjects 
for Public Reading. _ 
Price, 1s. 3¢. per 1000 Words. Manifold Copies, 1s. per 1000 Words. 
STANDARD TYPEWRITING CO., 90 & 91 Queen St. (third floor), E.C 


AN EXPERIENCED MICROSCOPIST, 
M.A., Cambridge, who has at present time to spare, would UNDER- 
TAKE SKETCHING from MICROSCOPE.—MicroscorE, Mr. 
Deek’'s, High Street, Shanklin, Isle of Wight. 


OSTEOLOGICAL SPECIMENS, 
MODELS, &.—MOORE BROS., 49 Hardman Street, Liverpool. 
Price List, ‘Three Stamps. 
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SCIENTIFIC WORTHIES. 


The following is a list of the Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. 

THOMAS HENRY HUXLEY, 
CHARLES DARWIN, 

JOHN TYNDALL. 

GEORGE GABRIEL STOKES. 
SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE. 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN. 
ADOLF ERIK NORDENSKJOLD. 
SIR WILLIAM THOMSON. 
HERMANN L, F. HELMHOLTZ. 
SIR JOSEPH DALTON HOOKER. 





WILLIAM HARVEY. 

SIR GEORGE B. AIRY. 

J. LOUIS R. AGASSIZ. , 

JEAN BAPTISTE ANDRE DUMAS. 
SIR RICHARD OWEN. 

JAMES CLERK MAXWELL, 
JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 

JOHN COUCH ADAMS. 

JAMES JOSEPH SYLVESTER 
DMITRI IVANOWITSH MENDELEEFF. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each, or 
the Set of 26 Portraits in a Handsome Portfolio for £6 15s. od., carriage paid. 


THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s. 
Cheques and Money Orders payable te MACMILLAN & CO., 


OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 





Writing becomes a pleasure when this Ink is used. It has been adopted in 


the principal Banks, Public Offices, and Railway Companies throughout 


Ireland. 


It writes almost instantly full black. 
Does not corrode Steel Pens. 
Iscleanly to use, and not liable to Blot. 


Ficws easily from the Pen. 


moment of writing. 


Can be obtained in London, through Messrs. Barctay & Sons, Farring- | 


don Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER Limited), Dublin. 





J. T. CROCKETT, 


Maker of every description of Entomological Cabinecs’ and Apparatus; | 


Store- and Book-boxes, fitted with Camphor-cells ; Setting Boards, Oval or 


Flat, &c. Cabinets of every description kept instock. SPECIAL INSECT | 


CABINETS, with Drawers fitted with Glass Tops and Bottoms to show 
upper and under side without removing insect. Store-boxes specially made 
for Continental Setting, highly recommended for Beetles. All best work. 


Lowest possible terms for cash. Prices on Application. Estimates supplied. 


Trade supplied. Established since 1847. 


Show Rooms—7a Prince’s Street, Cavendish Square, W. (7 doors from | 


Oxtord Circus. Factories—34 Ridinghouse Street, and Ogle Street, W. 


= AN 
INFALLIBLE 
HOLLOWAY'S OINTMENT —easaeaae 
For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 





GOUT, RHEUMATISM, and all Skin Diseases it is unequalled. | 


Blotting-paper may be applied at the | 





Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Pians (up to Double-Elephant size), Shorthand, and 
Type-Writing, are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &c. 


AUTOCOPYIST DEPT. (A.E.T.Co., La.), 
London Wall, London, and 52 Princess Street, Manchester. 
“NATURE.” 
s. d. 


SUBSCRIPTIONS TO 


re) 
Half-yearly. ..... 6 
Quarterly ‘ 6 
To the United States, the Continent, &c. :— 
VYomy. .. « - 6 
Half-yearly . . 6 
Quarterly 8 oO 
To India, China, and Japan :— 
Yearly. .. : 6 
Half-yearly 6 
Quarterly A 8 6 


CHARGES FOR ADVERTISEMENTS. 


Three Lines in Column 2s. 6d. 9d. per Line after. 
s 





o 18 
115 
3 5 
6 6 


One Eighth Page, or Quarter Column 
Quarter Page, or Half a Column 
Half a Page, or a Column 

Whole Page ‘ 


Money Orders payable to MACMILLAN & CO, 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 











Sounp & Bricur. 
The 


Half-Guine 


— 








— 


SEL: PRICE’: List. 


Wattham Bro: Brewers, London.SW. 





Sounn& Nutritious. 
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ELECTRIC LANTERNS, 


Double-fronted, made entirely of Brass 
For Diagram and Spectrum Work, 


415 155. 


As made for Oxford University. 


ELECTRIC MICROSCOPES. 


SCIENTIFIC AND PHYSICAL 
APPARATUS 


OF EVERY DESCRIPTION, ¥ 
New Catalogue, 144 pp., 6d. 


OPTICAL LANTERNS 


AND SPECIAL APPARATUS FOR PROJECTION. 
New Illustrated Catalogue, 6d. 


LANTERN SLIDES 
OF ASTRONOMY, GEOLOGY, PHYSIOLOGY 
&e., &e. 


Catalogue, 3d. 


NEWTON & CO., 
Manufacturing Opticians to the Queen and # 
the Government. Agents by Appoint. 
ment to the Science and Art Department. 

3 FLEET STREET, LONDON. 


Scientific Booksellers and Publishers, 





On SATURDAY, January 4, 1890, will be published 
THE FIRST NUMBER OF 


THE SPEAKER. 


A REVIEW of POLITICS, 
LITERATURE, SCIENCE, and ART. 


Price SIXPENCE Weekly. 


The SPEAKER will be a Weekly Journal of Politics, Litera- 
ture, Science, and Art, and the aim of its conductors is to secure 


| for it a position in the front rank of English journalism. With 


this object the Editor has organized a staff of writers including 
many men of established eminence in the World of Letters, as 


| well as specialists who will be able to treat with unquestioned 


28 ESSEX STREET, STRAND, LONDON. | 


The following recently-published 


NATURAL HISTORY AND SCIENTIFIC BOOK CIRCULARS 


include a portion of their stock :-— 

No. 97.—/CHTHVOLOGY}; Reptilia and Amphibia; General Zoology, 
including Ancient Works, Biographies, Classification, Darwinism, 
anuals, Periodicals, Transactions of Societies; Anatomy, Physiology, 
and Embryology. Price 4d. ‘ 
No. 98.—ORN/THOLOGY ; Local and British Ornithological Faunas ; 
Foreign and Exotic Ornithological Faunas; Cage Birds and Poultry ; 
Ornithological Monographs; Periodicals and Systematic Works. 
MAMMALIA; including Cetacea, Sirenia, ‘and _Pinnipedia. 
FAUNAS AND GEOGRAPHY of Great Britain and Ireland, 
Continental Europe, Africa, America, Arctic Regions, Asia, Austral- 

asiaa ZOOLOGICAL VOYAGES. Over 1000 Works. Price 4d. 


_W. WESLEY & SON, 28 Essex Street, Strand, London. 


Preparing for Immediate Publication. 
A SEARCH FOR KNOWLEDGE. 
By A. N. PEARSON. 
8vo, Price 3s. 6d. 


**A colossal and truly magnificent thesis.’”—Mr. Davip Btair, in the 


Melbourne Argus. 


MELVILLE, MULLEN, & SLADE, Collins Street, Melbourne. 
London : 29 LUDGATE HILL. 


GALTON’S WHISTLES 
For Determining the Upper Limits of Audible Sound 
in Different Persons. 

Prices 10s. 6d, and 215. 


GEORGE SPILLER, 
MANUFACTURING OPTICIAN, 
3 WIGMORE STREET, W. 


INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 
DENT’S NEW ILLUSTRATED 
CATALOGUE of HIGH-CLASS 
WATCHES WATCHES and CLOCKS at 
REDUCED PRICES, sent post 
free on application to E. DENT 
and Co., Makers to the Queen, 


61 STRAND, LONDON, W.C., 
or 4 ROYAL EXCHANGE. 








| affect the peace and prosperity of the civilized world. 


authority the scientific, artistic, and economic problems of the 
day. The Editor hopes to be able to inspire his readers with 
the conviction that none but writers possessing exceptional 
qualifications for their task will be invited to discuss the 
questions with which it is intended that The SPEAKER shall 
deal. 


In politics The SPEAKER will advocate the great principles 
which are common to all sectiors of the Liberal party—free 
trade, the extension of a truly national system of education, the 
development of the principle of local self-government, and the 
maintenance of individual and popular rights under the protec- 
tion of the law; and it will at the same time give its strenuous 
support to a policy of conciliation towards Ireland, and to 
attempt to govern that country rather with than against the 


| consent of its people. 


Foreign affairs will be dealt with by men who have acquired a 
practical knowledge of the questions of international policy which 
In con- 
nection with this department of The SPEAKER a new feature 
in English journalism will be introduced, in the shape of signed 


| letters from correspondents in all the principal capitals of Europe, 





America, and Australia. In almost all cases these correspondents 
will be men of affairs, who are actively engaged in the govern- 
ment of the respective countries from which they write. 


To literary news and criticism The SPEAKER will devote 
special attention, great care being taken to keep this department 
of the journal free from any suspicion of favouritism on the one 
hand, and of sectarianism or narrow-mindedness on the other. 
The contributors whose aid in literary criticism has already been 
promised include many men whose names need only be men- 
tioned in order to satisfy the public that in this department at all 
events The SPEAKEK will be inferior to no other journal in 
the world. Great care will be taken to ensure prompt notices 
of new books ; whilst one special feature of the literary portion 
of The SPEAKER will be the appearance of a causerie from the 
pen of a well-known essayist and critic, in which literary news 
and personal information on literary topics will be blended with 
criticism, 

Scientific questions will be dealt with by men who are them- 
selves distinguished in scientific research ; Art, Music, and the 
Drama will be handled by recognized authorities ; whilst special 
attention will be paid to the movements of the Money Market, 
and the condition and prospects of our Commerce and Industry. 

Although, as a rule, the articles in The SPEAKER will be 
anonymous, the Editor will publish from time to time signed 
communications from men and women whose names will add 
weight to their writings, and whose opinions on questions of the 
day the public will be eager to learn. 


Weekly, 6d. No. 1 ready JANUARY 4. 


THE SPEAKER. 


A REVIEW of POLITICS, 
LITERATURE, SCIENCE, and ART. 
Terms of Subscription by Post : 
Yearly, 28s. Half-Yearly, 14s. Quarterly, 7s. 


Orders are now received by all Booksellers. 
Editorial and Advertisement Offices : 115 Fleet Street. 


Published for the Proprietors by 
CASSELL & CO., LimITED, Ludgate Hill, London. 
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MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, w. 
ESTABLISHED 1840. Late 277 STRAND. 


VERY FINE CRYSTALLIZED GOLD NUGGETS FROM 
JOHANNESBURG, WEIGHING I TO I5 OZS., ALSO THE NEW 
MINERALS EUDIDYMITE, KOKKULITE, BERYLLONITE, 
SPERRYLITE, ARGYRODITE, 





A Large Assortment of Beautiful Specimens, very suitable for Presents, 


from all Prices. Inspection invited. 
COLLECTIONS FOR STUDENTS AND PROSPECTORS. 


Blowpipe Apparatus, &c., &c. 
PRECIOUS STONES. 


Catalo, gue Free. 


F.H. BUTLER, M.A. Oxon., A.R.S Mines, &c., 
NATURAL HISTORY AGENCY, 


148 BROMPTON ROAD, LONDON, S.W., 
Near the British Natural History Museum. 


English and 25 Rocke, Minerals, Fossils, Shells, and other 
cts of Natural History. 

HAND SPECIMENS of ROCKS and ROCK-FORMING MINERALS, 
— nom each, especially selected for Private Study and Science 
Te 

STUDENTS CABINETS, 12 inches X 84 inches X 3} inches, with two 
Lifting Trays and Internal Fittings, containing 60 to 65 Examples of 
Minerals, Rocks, and Rock-Formers, Fossils to illustrate all Formations, 
or Recent Shells: 17s. each. 

ROCK SECTIONS IN GREAT VARIETY. 

MICRO GLASS SLIDES and COVER SLIPS, Round or Square (des# 
English make only), RACK BOXES, &c. 

APPARATUS for BLOWPIPE and other ANALYSIS. 

CABINETS for Minerals or Shells, or fitted with divisions for Eggs. 

GLASS-TOPPED BOXES in all sizes, and other Scientific Requisites. 


Lapidary’s Work executed on the Premises. 


Lessons given. 








Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &e. 
Mathematical, Drawing, and Surveying Instruments 
of every Description, 

Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. _F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 





MINERALOGY AND GEOLOGY. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, AND MUSEUMS. 


EVERY ear ay FOR PRACTICAL WORK, CABINETS, 
CASES, APPARATUS OF ALL KINDS. 


The Largest Stock in England of Rocks, Rock-Sections, 
Minerals, Fossils, 


New Catalogues and Lists now ready, Free, of 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 





GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 255. ; 
200 ditto, sos. The best value obtainable. 

Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 
PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


WEAK AND DEFECTIVE SIGHT.— 
SPECTACLES scientifically adapted to remedy impaired vision by 
Mr. ACKLAND, Surgeon, daily, at HorNE AND THORNTHWAITE’S, 
Opticians to the Queen, 416 Strand, London. The weak-sighted should 
read Ackland’s “‘ Hints on Spectacles,” 6d., post free. 
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_ EYESIGHT AND SPECTACLES. 


Homeopathic Review, October 1, 1889 :—“‘ Parents and those that 
shrink from using oe should read an original book, ‘IS BAD SIGHT 
@N THE INCREASE 

The School Board Chronicle, August 31, 1889:—"* Valuable 
information can be gleaned from its pages. 

The Morning Post, July 23. 1889:—‘‘A considerable amount of 
common sense in Mr. Fournet’ s arguments.”’ 


Printed by EYRE & SPOTTISWOODE, 196 ff., 15 Stamps, post free 
Address— 


18 BENTINCK ST., MANCHESTER SQUARE, LONDON, W. 


PROPER GLASSES PRESCRIBED, 5s. 


By Author of the Above. Hours, ro till 7. 


Spectacles and Eye-glasses at Civil Service Store 
Prices. 


JOHN J. GRIFFIN & SONS, LimITED, 


MANUFACTURERS OF 


CHEMICAL & PHILOSOPHICAL APPARATUS. 


NOW READY, 
Illustrated Classified and Descriptive 


CATALOGUE of CHEMICAL APPARATUS. 


Royal 8vo, 113 pp., Illustrated with nearly 600 Woodcuts, 
6d., Post free. 


22 GARRICK STREET, COVENT GARDEN, 
LONDON, W.C. 


KING, MENDHAM, & 60., 


Electrical ‘Engineers 








manutacturing "Electricians. 
SPECIALTIES.—K.M.B. Patent Pocket Gal- 
vanometer. Price, Post free, 12s. 9d.; Case, 
1s. 6d. extra. Testing Instruments, Primary Bat- 
teries, Wimshurst Machines of Improved Pattern. 


Western Electrical Works, Bristol. 


New ILLusTRATED CATALOGUE, PosT FREE, 44¢ 
Specially compiled List of Electrical 
Publications, post free, 2d. 


TUDSBURY & SONS’ 
NEW HIGH-TENSION EBONITE 
“CYLINDER” WIMSHURST 


ELECTRIC MACHINE. 


Four cylinders, immense power. Simplest, best, 
and cheapest Machine yet invented. Further Im- 
provements this Season. Dr. BREWER; the well- 
known author, says of our Machines: —‘‘ Far more 
perfect than any hitherto invented.” CYLINDER 
MACHINE, GIVING 6-INCH SPARK, £3 7s. New 
Illustrated Catalogue, One Stamp. 


EDWINSTOWE, NEWARK. 





MADE WITH BOILING WATER. 


EPPS’S 


CRATEFUL—COMFORTING. 


COCOA 


MADE — ‘soume MILK, 








Pure Concentrated 


COGOA 


Gold Medal 
awarded to 
J. S. Fry & Sons. 


Paris Exhibition, 
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MESSRS. MACMILLAN AND GO.'S NEW BOOKS, 


LORD TENNYSON’S NEW BOOK. 


DEMETER: AND OTHER POEMS. 


By ALFRED LORD TENNYSON, D.C.L., Poet Laureate. 


Feap. 8vo, 65. 
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NOW READY, New and Cheaper Edition, in 2 Vols., Extra Crown 8vo, 255. 


THE AMERICAN COMMONWEALTH. 


By JAMES BRYCE, M.P., D.C.L., 
Regius Professor of Civil Law in the University of Oxford, Author of ‘The Holy Roman Empire.” 
PART I.—The NATIONAL GOVERNMENT. | PART IV.—PUBLIC OPINION. 
PART 


.—The STATE GOVERNMENTS. PART V.—ILLUSTRATIONS anp REFLECTIONS. 
PART II].—THE 


PARTY SYSTEM. PART VI.—SOCIAL INSTITUTIONS. 
A NEW BOOK BY MR. LEWIS CARROLL. 
SYLVIE AND BRUNO. 


By LEWIS CARROLL, 


Author of “‘ Alice in Wonderland,” ‘‘ Through the Looking-Glass,” &c. 
With FORTY-SIX ILLUSTRATIONS by HARRY FURNISS. wpickap 8vo, Cloth Gilt, Gilt Edges, 7s. 6d. 


= ” = _ nee 
*,* The Volume contains 395 pag es, nearly as many as in the two *‘ Alice”’ books together. 


By Joun A. BRIDGE S, Author of “ Wet Days.’ 


IDYLLS OF A LOST VILLAGE. 
Crown 8vo, 7s. 6d. 
CLUBS FOR WORKING GIRLS. 


By the Hon. 
‘* Work about the Five Dials.” Crown 8vo, 6s. 


GOLDEN TREASURY SERIES.—New Volume. 
BALLADS, LYRICS, 


Maupe StTantey, Author of 


AND SONNETS. From the Poetic Works of Henr\ 
WADSWORTH LONGFELLOW. 18mo, 45. 6d. . . 

THE PLEASURES OF LIFE. By Sir Jonun Luszock, F.R.S., D.C.L., LL.D. 
Part I., Library Edition, 3s. 6¢. Part II., Uniform with Part I., 3s. 6¢@. Part I., Popular Edition, 58th Thousand. Paper 
covers, Is. ; cloth, Is. 6d. 

THE SCIENTIFIC PAPERS OF ASA GRAY. 


SARGENT. 2 Vols. Demy 8vo, 21s. " : . 
Vol. I.—Reviews of Works on Botany and Related Subjects, 1834-1887. Vol. II.—Essays: Biographical Sketches, 1841- 1886. 


A NEW BOOK BY MR. ALFRED RUSSEL WALLACE. THIRD EDITION. 


DARW INISM ; an Exposition of the Theory of Natural Selection, with some of its 
Applications. By AL FRED RUSSEL WALLACE, LL.D., D.C.L., F.L.S., &c., Author of “ The Malay Aetinies,” 
‘lhe Geographical Distribution of Animals,” ‘ Island Life,” Ke. With Portrait and Map. Third Edition. Crown 8vo, 9 

NOW READY, WITH ILLUSTRATIONS AND MAPS. 

TRAVELS IN INDIA OF JEAN BAPTISTE TAVERNIER, BARON OF 
AUBONNE. Translated from the original French Edition of 1676, with a Biographical Sketch of the Author, Notes, 
Appendices, &c., by V. BALL, LL.D., F.R.S., F.G. S., Director of the Science and Art Museum, Dublin, Author of 
** Jungle Life in India,” ‘*The Economic Geology of India,” &c. With Illustrations and Maps. 2 Vols., Medium 8vo, 
£2 25. 


Selected by CHARLES SPRAGUE 





THE 


MACMILLAN’S MAGAZINE, 


NO. 363, FOR JANUARY, PRICE Is., CONTAINS— 


-—KIRSTEEN, 

2.—THE NEW BIOGRAPHY OF POPE. 

3.—THE EDUCATION OF CHILDREN. 

4.—THE BALLAD OF THE LAST SUTTEE. 

5.—THE 
HERFORD. 

6.—GRANVILLE SHARP AND THE SL AVE TRADE. 
Colonel GRANVILLE Browne. 

7-—THE WHIGS AND IMPERIAL FEDERATION. 

8.—LEAVES FROM A NOTE-BOOK. 

—THE HEAD OF THE DISTRICT. 


By Mrs. OuipHant. Chapters XVIII.—XX. 
By WILLIAM MINTO. 


By YussvF. 


By Rupyarp Kip.inc. 


FATHER OF LOW GERMAN POETRY. By C. H. 


By Lieut. 


| 10.—DUTCH GIRLHOOD. 


ENGLISH ILLUSTRATED MAGAZINE 
For JANUARY, profusely Illustrated, Price 6¢., by Post 8¢., contains— 
I. Sine TRAIT OF THE PAINTER. After A. peL Sarto. (Froxti 


2.—IS TIPE WORTH LIVING? By A.Lrrep Austin. 

alia STRAITS SETTLEMENTS AND BRIIISH MALAYA. 
By Sir Freperick Dickson, K.C.M.C 

+—-COMPETITION AND Cco- OPERATION AMONG WOMEN. 
. By Mrs. Jeune. 2. By W. J. WALKER. 

5.—T HE WORL D IN SE L F. By Sopuy SINGLETON. 

6.—HOORN AND ENKHUIZEN. By R. T. Biomrie.p. 

7.—THE DOLL’S HOUSE—AND AFTER. By W. Besanr. 

8.—NEW YEAR’S DAY IN A PERSIAN VILLAGE. By J. Tui 
DORE BENT 

8.—CYCLE OF SIX LOVE-LYRICS.—II. ‘“WHERE PALMS 
MAKE PLEASANT SHADE.” Words by JoserH BENNETT 
Music by HamisH MacCunn. 

By Mrs. Lecxy. 

11.—THE LABOURS OF THE XII. MONTHS—JANUARY. By 
HeEywoop SuMNER 

12.—THE RING OF AMASIS. A Romance. 
Chap. V. 


By the Earl of Lyrron 


MACMILLAN AND CO., LONDON. 
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MESSRS. MACMILLAN AND 00. $ MATHEMATICAL WORKS. 


HIGHER MATHEMATICS. 


Curve Tracing in Cartesian Co-ordinates. By Wi1t1Am 

WOOLSEY JOHNSON, Professor of Mathematics at the U.S. Nava 
Academy, Annopolis, Maryland. Crown 8vo. 4s. 6d. 

A Treatise on Ordinary and Differential Equations. 
By the same Author. Extra Crown 8vo. 15s. 

Examples in Physics. By D. E. Jongs, B.Sc., Professor 
of Physics in University College of Wales, Aberystwyth. Fcap. 8vo. 
38. 6d. 

Introduction to Quaternions, with Numerous Examples. 
By P. KELLAND, M.A., F.R.S., and P.G. TAIT, M.A., Professors in 
the Department of Mathematics in the University of Edinburgh. Second 
Edition. Crown 8vo. 7s. 6d. 


How to Draw a Straight Line: a Lecture on Linkages, 
Ly A. B. KEMPE. With Illustrations. Crown 8vo. 15. 6d. (Nature 
Series. 

The Mechanics of Machinery. By A. B. W. Kennepy, 
F.R.S., M.Inst.C.E., Professor of Engineering and Mechanical Techno- 
logy in University College, London. With Illustrations. Cr. 8vo. 12s. 6d. 


Differential Calculus for Beginners, By ALEXANDER 
KNOX. Fcap. 8vo. 3s. 6d. 


Higher Trigonometry. By the Rev. J. B. Lock, M.A., 
Fifth Edition. Globe 8vo. 4s. 6d. 

Dynamics for Beginners. By the same Author. 
Edition. Globe 8vo. 3s. 6d. 


Elementary Statics. By the same Author. 
45. 6d. 

Chemical Arithmetic, With 1200 Examples. By SYDNEY 
LUPTON, M.A., F.C.S., F.1.C., formerly Assistant Master in Harrow 
School. Second Edition. Feap. 8vo. 4s. 6d. 


Physical Arithmetic. By ALEXANDER MACFARLANE: 
M.A., D.Sc., F.R.S.E., Examiner in Mathematics to the University of 
Edinburgh. Crown 8vo. 7s. 6d. 

Kinematics and Dynamics. 

By JAMES GORDON MACGREGOR, M.A., 
Illustrations. Crown 8vo. tos. 6d. 

A Text-book of the Method of Least Squares. By 
MANSFIELD MERRIMAN, Professor of Civil Engineering at Lehigh 
University, Member of the American Philosophical Society, American 
Association for the Advancement of Science, &c. Demy 8vo. 8s. €d. 


Elements of Descriptive Geometry. By J. B. Mizar, 
C.E. Assistant Lecturer in Engineering in Owens College, Manchester. 
Second Edition. Crown 8vo. 6s. 


Weekly Problem Papers. With Notes intended for the 
use of Students preparing for Mathematical Scholarships, and for the 
‘unior Members of the Universities who are reading for Mathematical 
Honours. By the Rev. JOHN J. MILNE, M.A., Private Tutor, 
Member of the London Mathematical Society, late Scholar of St. John’s 
College, Cambridge. Pott 8vo. 4s. 6d. 


Solutions to “Weekly Problem Papers.” 


Author. Crown 8vo. tos. 6d. 


Companion to ‘‘ Weekly Problem Papers.” 


same Author. Crown 8vo. tos. 6d. 


A Treatise on the Theory of Determinants. With 
graduated Sets of Examples. For use in Colleges and Schgols. By 
THOS. MUIR, M.A., F.R.S.E., Mathematical Master in the High 
School of Glasgow. Crown 8vo. 7s. 6d. 


Text-Book of Practical Logarithms and Trigono- 
METRY. By J. H. PALMER, Head Schoolmaster R.N., H.M.S. 
Cambridge, Devonport. Globe 8vo. 4s. 6d. 


An Elementary Treatise on Mechanics. For the use 
of the Junior Classes at the University and the Higher Classes in 
Schools. By S. PARKINSON, D.D., F.R.S., Tutor and Prelector 
of St. John’s College, Cambridge. With a Collection of Examples. 
Sixth Edition, Revised. Crown 8vo. 9s. 6d. 


Lessons on Rigid Dynamics. By the Rev. G. Pirie, 
M.A., late Fellow and Tutor of Queen’s College, Cambridge; Professor 
of Mathematics i in the University of Aberdeen. Crown 8vo. 6s. 


An Elementary Treatise on Conic Sections and Alge- 
BRAIC GEOMETRY. With Numerous Examples and Hints for 
their Solution; especially designed for the use of Beginners. By G. 
H. — M.A. Fifth Edition, Revised and Enlarged. Crown 
8vo. 75. 


Second 


Globe 8vo. 


An Elementary Treatise. 
D.Sc. With 


By the same 


By the 


HIG HER MATHEMATICS (continued). 


The Kinematics of Machinery. Outlines of a Theory of 
Machines. By Prof. .F. REULEAUX. Translated and Edited by 
Prof. A. B. W. Kennepy. F.R.S., C.E, With 450 Illustrations. 
Medium 8vo. 21s 

Differential Calculus, an Elementary Treatise on the; 
Founded on the Method of Rates or Fluxions. By JOHN MINOT 
RICE, Professor of Mathematics in the United States Navy, and 
WILLIAM WOOLSEY JOHNSON, Professor of Mathematics at the 
United States Naval Academy. Third Edition, Revised and Cor- 
rected. Demy 8vo. 18s. Abridged Edition, gs. 


| Treatise on Marine Surveying. Prepared for the Use 


of Younger Naval Officers. With Questions for Examinations and 
Exercises principally from the Papers of the Royal Naval College. 
With the Results. By Rev. JOHN L. ROBINSON, Chaplain and 
Instructor in the Royal Naval College, Greenwich. With Illustrations. 
Crown 8vo. 7s. 6d. 


| A Treatise on the Dynamics of the System of Rigid 


BODIES. By EDWARD JOHN ROUTH, D.Sc., LL.D., F.R.S., 
Fellow of the University of London, Hon. Fellow of St. Peter’ s College, 
Cambridge. With Numerous Examples. Fourth and Enlarged Edition. 
Two Vols. 8vo. ~~ I. Elementary Parts. 14s. Vol. II. The 
Advanced Parts. 14 

Stability of a Given State of Motion, particularly 
STEADY MOTION. By the same Author. Being the Adams Prize 
Essay for 1877. 8vo. 8s. 6d. 

Conic Sections. By CHaries SmitH, M.A., Fellow and 
Tutor of Sidney Sussex College, Cambridge. Seventh Edition. Crown 
8vo. 7s.6a@. KEY. tos. 6d. 


| An Elementary Treatise on Solid Geometry. Second 








Edition. By the same Author. Crown 8vo. 9s. 6d 
A Treatise on Dynamics of a Particle. 
Examples. By Prof.'TAIT and W. J. STEELE, B.A 
Revised. Crown 8vo. _ 12s. 
A Treatise on the Motion of Vortex Rings. By J. J. 
OMSON, Fellow of Trinity College, Cambridge, and Covendish 
ha of Experimental Physics, Cambridge. Being an Essay to 
which the Adams Prize was adjudged in 1882 in the University of 
Cambridge. With Diagrams. 8vo. 6s. 
Applications of Dynamics to Physics and Chemistry. 
3y the same Author. Crown 8vo. 75, 6d. 
Works by I. TODHUNTER, M.A., F.R.S., D.Sc. 
Late of St. Juhn’s College, Cambridge. 
Mechanics for Beginners, With Numerous Examples. 
New Edition. 18mo.~ 4s.6d. KEY. 6s. 6d. 
An ‘Elementary Treatise on the Theory of Equations. 
New Edition, Revised. Crown 8vo. 7s. 6d. 
Plane Co-ordinate Geometry, as Applied to the Straight 


Line and the Conic Sections. With Numerous Examples. New 


With Numerous 
Sixth Edition 


Edition, Revised and Enlarged. Crown 8vo. 7s. 6d. KEY. tos. 6d. 
A Treatise on the Differential Calculus, With Nume- 
rous Examples. New Edition. Crown 8vo. 10s. 6d. KEY 


tos. 6d. 

A Treatise on the Integral Calculus and its Applica- 
TIONS. With Numerous Examples. New Edition, Revised and 
Enlarged, Crown 8vo. tos. 6d. KEY. tos. 6d. 

Examples of Analytical Geometry of Three Dimen- 
SIONS. New Edition, Revised. Crown 8vo. 4s. 

A Treatise on Analytical Statics, With Numerous 
Ex: amples. Fifth Edition. ~ Edited by Prof. J. D. Everett, F.R.S., 
Crown 8vo. ros. 6d. 

An Elementary Treatise on Laplace's, Lame’s, and 
BESSEL’S FUNCTIONS. Crown 8vo. 10s. 6a. 


Solid Geometry and Conic Sections. With Appendices 
on Transversals and Harmonic Divisign. For the Use of Schools. By 
Rev. J. M. WILSON, M.A., Head Master of Clifton College. New 
Edition. Extra fcap. 8vo. 3s. 6d. 

Woolwich Mathematical Papers, for Admission in the 
Royal Military poe for the Pa 1885—1888. Edited by E. J. 
BROOKSMITH, B.A., LL.M., St. John’s College, Cambridge, In- 
structor of ine at the Royal Military Academy, Woolwich. 
Crown 8vo. 6s. 

Mathematical Problems, on Subjects included in the First 
and Second Divisions of the Schedule of subjects for the Cambridge 
Mathematical Tripos Examination. Revised and Arranged by JOSEPH 
WOLSTENHOLME, D.Sc., late Fellow of Christ’s College, sometime 
Fellow of St. John’s College, and Professor of Mathematics in the Royal 
Indian Engineering College. New Edition, greatly Enlarged. 8vo. 18s. 


Examples for Practice in the use of Seven-Figure 
LOGARITHMS. By the same Author. 8vo. 55. 
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JUST PUBLISHED. NEW EDITION OF WATSON AND SONS’ 
CATALOGUE OF 


MICROSCOPES, OBJECTIVES, & ACCESSORY APPARATUS. 


It contains Instruments suitable for every class of investigation, many of quite new design, 
and all fitted with every modern improvement. 
Everyone interested in Microscopy, and especially intending purchasers of Instruments, should see this 
new Catalogue. 
FORWARDED POST FREE ON APPLICATION TO 


W. WATSON & SONS, Opticians to Her Majesty's Government, 
313 HIGH HOLBORN, LONDON, W.C., anp 251 SWANSTON ST., MELBOURNE, AUSTRALIA. 
ESTABLISHED 1837. 
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MANCHESTER. 


“OTTO” 
GAS-ENGINE. 
OVER 31,000 SOLD. 
2-MAN TO 100 H.P. INDICATED. 
5-MAN “OTTO” AND PUMP, | 
Suitable for Country Mansions. 
Pump can be disconnected at pleasure, and 
CROSSLEY BROS,, 
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Engine used for other purposes, 


amateur’s workshop, 


(518 


ESTABLISHED sss. 99 HATTON GARDEN, 
4 4 4 Discount for the Trade. London, E.C. 
ft 3” 

OPTIMUS § ENLARGING APPARATUS. ' ee 
Patent Quick Acting Rack Adjustment. PP eves 

‘This Apparatus comprises superior Mahogany Body Lantern and | a, LBA Without 

Long Bellows Camera adjusted by Rack and Pinion. The Lantern i B) New I 

is fitted with powerful Refulgent Lamp, with 3 wicks, giving bril- | HOY ! . 4 

liant illumination. Compound Condensers. —\) —— F | = \ Ditto 

If with Russian Iron a) Y (i j This 
instead of } — : 5= NE 

CONDENSER. Mahogany Body. = ‘ 





: ASTRONOMICAL 


oo 


5-in., no front lens .1. se ave oe + 5-in., no lens ... 0 ‘ Russian Iron Body, 
5-in., with superior portrait lens... o S-in., and ,, «. 1 Japanned Metal. Brass Sliding ‘Tubes, 
6-in., no front lens... .. eee + 6-in., no eee 6 | 30s. 45s. 


6-in., with superior portrait lens... + 6-in., and THE 
7-in., NO front lens so see see ene o» 7-in., no Each Magic Lantern is efficient for Exhibitions 
7-in., with superior portrait lens... + 7-in., and The Lens gives crisp definition, being a superior achro- 
i pa as on eee B-iN., MO 4, ove | matic photographic combination, with rack and pinion. 
‘a oo a ae pan 0 | Compound Condenser of 4 in. diameter. Three-wick 

a — ceeZO-EMeg 99 93, 200 Refulgent Lamp, yielding a_ brilliantly illuminated 

pe » +» 580 O ...12-in., ,, +» 4500 | picture, Japanned Metal, complete in Box......41 10 0 


WIMSHURST MACHINE. 
Works in any Weather. Size giving 4: Sparks, £4 10s. 


SCHOOL APPARATUS, 


Approved by Science and Art Department. 


HARVEY GQ PEAE, 
6 CHARING CROSS ROAD, W.C. 


Printed by Richarp Cay anp Sons, Limirep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AND Co., at the Office, 112 Fourth Avenue, New York.—Tuurspay, December 26, 189. 
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A WEEKLY ILLUSTRATED JOURNAL OF 


SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


No. 1053, VOL. 41.] 


Registered as a Newspaper at the General Post Office.] 
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Brass Body, 3-inch Objecteglacs, Terrestrial and 1 Astronomical Eye-piece 
on Pillar and Claw Stand with universal joint, £7. 

Cheap portable Equatorial Stand for 3-inch to 4-inch Telescope, with 
adjustment for latitude and divided circles, on stout firm Tripod, £7 15s. 
Without Tripod £5 5s. é : 

New Patent Rotating combined Solar and Star Diagonal, ; 

for carrying 2 Eye-pieces 755. 

Ditto ditto ditto, _ for carrying 4 Eye-pieces 95s. 

This enables the power to be changed with great rapidity and ease. 
NEWTON & CO., Opticians to the Queen and the Government, 
3 FLEET STREET, LONDON. 
Illustrated Catalogue, 6d. 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE. 





MAKERS OF 
PHYSICAL, PHYSIOLOGICAL, BOTANICAL, 
SCIENTIFIC APPLIANCES GENERALLY, 


Descriptions of which may be obtained on application. 


AND 


Drawings made on Stone and Wood, and the most refined work in Lithography 
{ Colour Printing. as well as the various processes connected with 
Photography, done on the premises. 


Sole Authorized Makers of Pror. Ewinc’s SEISMOMETRIC ArparaTus. 
Quartz Fibres made as described by Mr. C. V. Boys. 
Agents for the Microscopes of Cart Zeiss, of Jena, and for the Earthquake 
Model (made in Japan) of Pror. Sekiya. 


Now Ready, Vol. X. Complete. 
Price to Subscribers 21s. per Yearly Volume, post free. 


THE JOURNAL OF PHYSIOLOGY. 
Edited by MICHAEL FOSTER, M.D., F.R.S. 
Published by the Proprietors and sold on their behalf at 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY’S WORKS, 


ST. TIBB’S ROW, CAMBRIDGE. 


THURSDAY, JANUARY 2, 1890: 


[PRICE 15 CENTS. 
{All Rights are Reserved. 


PROF. SILVANUS THOMPSON’S 


DIOPTRIC SPHEROMETER, 
| 


READING TO ooot MILLIMETRE, 
AS SHOWN AT THE PHYSICAL SOCIETY. 


— —- 


NALDER BROS. & CO. 


132 HORSEFERRY ROAD, WESTMINSTER. 


TELEPHONE No. 3120. TevLecrapuic Appress: SECoHM, LONDON 


CATALOGUES ON APPLICATION, 


NEGRETT! & ZAMBRA'S CHRISTMAS PRESENTS. 





OPERA, RACE, & FIELD GLASSES 
OF EVERY DESCRIPTION. 
Barometers, Microscopes, Telescopes, 
Magic Lanterns, &c., &c. 

Illustrated Price Lists posted free to all parts of the World. 


NEGRETTI & ZAMBRA, 


OPTICIANS AND ScignTIFIC INSTRUMENT MAKERS TO THE QUEEN. 
HOLBORN VIADUCT, E.C. 
Branches:—45 CORNHILL; 122 REGENT STREET. 
Photographers at the CRYSTAL PALACE, 





N. & Z.’s Large Illustrated Catalogue, 1200 Engravings, Price 5s. 6d. 
Telephone No. 6583. Telegraphic Address: ‘* Negretti, London.” 
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MERCHANT VENTUR RERS’ SCHOOL, 
BRISTOL. 


The HEAD-MASTERSHIP of this School of Science, Art, Technology, 
and Commerce will become VACANT after the Examinations in MAY 
18q\ 

The School works in connection with the Department of Science and Art, 
and the Head-Master must be qualified to teach, and superintend teaching, 
under the conditions laid down by that Department. 

He will be required to devote his whole time to the work of the School, 
and to be responsible personally for the Chemical Branch of it, which has 
large and well-appointed Laboratories. 

There are upwards of 1300 Students now in attendance. 

Evening Classes form an important part of the School. 

Applications for the Head-Mastership must be sent in to the underwritten 
address before JANUARY 31, 1890, and may be accompanied by Copies of 
not more than Five Testimonials. 

Applications from Candidates who cannot show that they have had expe- 
rience in teaching and in organizing Schools, and in the modes of scientific 
and technical education, or from Candidates above the age of Thirty-five, 
will not be considered. 

The Salary, made up partly of a fixed payment, partly of Capitation Fees, 
and partly of a share of Grants on results of examinations, will be guaranteed 
at not less than £500 a year 

Further information may be obtained from GrorGe H. Pore, Merchants’ 
Hall, Bristol. 

CITY AND GUILDS OF LONDON 
INSTITUTE FOR THE ADVANCE- 
MENT OF TECHNICAL EDUCATION. 
CENTRAL INSTITUTION. 

COURSE OF LECTURES ON ELECTRICAL TECHNOLOGY, 
By Prof. W. E. AYRTON, F.R.S. 

The Course for the Spring Term includes Lectures on Accumulators, 
Electric Lamps, Arc and Incandescent. 

Transformers, Direct and Alternate Current, Electric Traction, Telpherage, 
Distribution of Energy electrically. 

Fee, 14 Guineas per Term, or 3 Guineas per Ses 

Phe Lectures will be given on MONDAYS and W i DNESDAYS from 4 
to 5 o’Clock, beginning on JANUARY 15 


Particulars and tickets for the Course may be -~ ained on application to 
the Dean, Central Institution, Exhibitioa gg S.\ 
JOHN WATNE 
WALTER S. PRIDE AUX, 


CITY AND GUILDS OF aa 


J Hon. Secretaries. 


INSTITUTE. 
TECHNICAL COLLEGE, FINSBURY, 
LEONARD STREET, CITY ROAD, E.C. 
SESSION 1889-99. 

A COURSE OF TWELVE LECTURES ON COAL TAR 
PRODUCTS 
Will be delivered by 
Prof. R. MELDOLA, F.R.S., F.I.C., F.C.S., 
Commencing on THURSDAY, JANUARY 16, 1890, and being continued 

on successive Thursdays. The Lectures will commence at 7.30 p.m. 
Fee for the Course, 6s. Apprentices under 20 years of age admitted at 
Half Fees. 
‘The Syllabus of the Course may be obtained at the Technical College, 
Finsbury, or at the Office of the Institute, Gresham College, E. 
SILVANUS P _— | Principal. 


JOHN WATNEY Hon. Secretaries. 
WALTER S. PRIDE AUX, } 


GEORGE HERIOT’S TRUST. 
HERIOT-WATT COLLEGE, 
EDINBURGH. 
PROFESSORSHIP OF PHYSICS AND ELECTRICAL 
ENGINEERING. 

‘The Governors having resolved to appoint a Professor of Physics and 
Electrical Engineering, will be glad to receive applications from Candidates 
for the appointment. Written Applications, accompanied by 30 Copies of 
‘Testimonials, should be sent to the TREASURER of George Heriot’s ‘Trust on 
or before JANUARY 20, 1890. 

The Salary of the Protessor is £400 per Annum. Enquiries as to 
the Duties of the Professorship should be addressed to Principal Oc1Lvie, at 
the Heriot-Watt College. Candidates are requested to abstain from calling 
on the Governors unless they are invited to do so. 

DAVID LEWIS, Treasurer. 
‘TREASURER’S CHAMBERS, 
20 York Place, Edinburgh, December 20, 1889. 


PHYSICS FOR B.Sc. PASS &€ HONOURS 
EXAMINATIONS OF THE 
UNIVERSITY OF LONDON, 


A Special Class for Practical Work in Physics will be held at KING’S 
COLLEGE, LONDON, in the Lent and Easter Terms, 1890. 


For Particulars, apply to 
J. W. CUNNINGHAM, Secretary. 





[ Fan. 2, 1890 
LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Corethra plumicornis (glass or 
phantom larva), with sketch and description. He also sent out Trout Ova, 
Philodina roseola, Floscularia, Clathrulina elegans, Limnias ceratophylli, 
Melicerta ringens, Stephanoceros, Volvox globator; also Amoeba, Hydra, 
Vorticella, Crayfish, Dog-Fish, Amphioxus, and other Specimens for Bio- 
logical Laboratory work. 

Weekly Announcements will be made in this place of organisms T. b. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 15., 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 
EV ENING LECTURES TO WORKING MEN. 


NORMAL SCHOOL OF SCIENCE AND 
ROYAL SCHOOL OF MINES. 


The Second Course, consisting of Five Lectures on ‘‘ ELECTRICITY,” 
by Prof. A. W. RUCKER. M.A., F.R.S., will be delivered at the MUSEUM 
of PRACTICAL GEOLOGY in Jermyn Street, S -W. , on MONDAYS, 
JANUARY 13, 20, and FEBRUARY 3, 10, and 17, 1890, commencing ea 
evening at 8 o’clock 

Tickets may he obtained by Working Men only on Application at th 
Museum, on Monday Evening, January 6, from 6 to 10 o'clock. 

Fee for the Course, 6d. 

Each Applicant is requested to bring his Name, Address, and Occupation 
written on a piece of paper, for which the Ticket will be exchanged. 


UNIVERSITY COLLEGE, LONDON. 


GEOLOGY. 


Prof. BONNEY, F.R.S., will give a Course of about Sixty Lectures on 
GEOLOGY, at 12 Noon on Tues lays. -Wednesdays, and Thursday 
beginning January 9. 

Benes a Course of about Eighteen Lectures on ECONOMIC GEOLOGY, 

2 p.m., on Fridays, beginning January 10. 

“dows ial Instruction is given to Students preparing for the B.Sc. and other 
Examinations. 

For further Information apply to 


J. M. HORSBURGH, M.A., Secretary. 


VICTORIA UNIVERSITY. 
THE YORKSHIRE COLLEGE, LEEDS. 

The SECOND TERM of the SESSION 1889-90, in the Department 
of SCIENCE, TECHNOLOGY, and ARTS, begins WEDNESDAY, 
JANUARY 15. Classes prepare for Degrees in Arts and Science ; for the 
professions of Civil, Mechanical, Electrical, and Mining Engineers, Mine 
Surveyors, Cloth Manufacturers, "and Dyers and Printers of Textile Fabrics ; 
and for Commercial and other pursuits. The various Laboratories are open 
daily for practical work, including those in the Physical, Chemical, Biological, 
Engineering, Textile Industries, and Dyeing and Printing Departments. 

In addition to the regular Day Classes, Classes and Lectures are provided 
for Occasional and E vening Students. 

Prospectus may be obtained ou sated from the SECRETARY. 


CIVIL SERVICE COMMISSION. 
FORTHCOMING EXAMINATION, 
ASSISTANT in the Vautical Almanac Office (18-25), JANUARY 24, 
1890. The date specified is the latest at which Applications can be re- 


ceived. They must be made on Forms to be obtained, with Particulars, 
from the Secretary, Civil Service Commission, London, S.W. 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
Prixcipat—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888. 


OWENS COLLEGE, MANCHESTER. 

The LENT TERM begins on TUESDAY, JANUARY 7. 

New Students will be admitted on MONDAY, JANUARY 6, and fol- 
lowing days, between 11 a.m. and 2.30 p.m. 

Prospectuses of any of the Departments will be forwarded on application. 


HENRY WM. HOLDER, M.A., Registrar. 


A CAMBRIDGE MEDICAL GRADUATE 


(ist Class, Part II., Natural Science Tripos) will be glad to read with 
Gentlemen in the subjects of Medical Examinations, especially 
Physiology, &c.—Apply ‘* M.B.,” Nature Office. 
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DIGEST OF MR. HERBERT SPENCER’S WORKS. 
Just Published, 8vo, Cloth, Price rss. 


AN EPITOME OF THE SYNTHETIC 


PHILOSOPHY. By F. HOWARD COLLINS. With a Preface 
by HERBERT SPENCER. 
‘| have read portions taken at random here and there, and have found 
them very well done.”—Mr. SPENCER in Preface. 
WILLIAMS & NORGATE, London and Edinburgh. 


HENRY EBBAGE 
5 

344 CALEDONIAN ROAD, LONDON. 
Microscopes for Analysts, Brewers, and Students. 
Micro-Objects of every description. Slides 3x1. 

Entertaining Slides for Evening Exhibition, 5s. Dozen. 
Micro-Polariscopes, and all Accessories. 
Mounting Apparatus, and all Requisites. 


Catalogue free. Please mention this Paper. 


- TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN. 
TERN, used by W. Lant CARPENTER, Esq., Prof. Forses, B. J. MALDEN, 
Esq. New Oxyhydrogen Microscope. Grand Results. Docwra ‘Triple, 
Prize Medal, Highest Award. Patent Pamphagos Lantern Science Lecture 
Sets. Novelties Cheapest and Best. Elaborately Illustrated Catalogue, 
300 Pages, 1s. ; Postage, 5d. Smaller do.,6¢@. Pamphlets Free. HUGHES, 
Specialist, Brewster House, Mortimer Road, Kingsland, N. 





PEKING OBSERVATORY. 
The Oldest in the World. 


TWENTY LARGE PHOTOGRAPHS, and Description of over 1000 
Words, price £2 2s. 
‘Taken from the same negatives as those sent to the Paris Observatory. 


THOS. CHILD, Peking, and 130 Lewisham High Road, S.E. 


ROCK SECTIONS CUTTING MACHINES 
Prize Medal awarded by the Jury of the late Exhibition of Inventions. 
Price £5. 





Sole Makers — 


CUTTELL, 47 Rathbone Place, Oxford Street. 


SILVERED-GLASS REFLECTING 
TELESCOPES. 


CALVER’S well-known TELESCOPES received the Highest Award for 
“Excellence and Improvements” at the International Exhibition, London. 
—— and Testimonials, 1s.—G. CALVER, F.R.A.S., Widford, 

elmsford. 


MANUSCRIPT COPYING 


By Typewriter. Special attention given to Papers on Technical Subjects 
; for Public Reading. 
Price, 1s. 3¢. per 1000 Words. Manifold Copies, 1s. per rooo Words. 


STANDARD TYPEWRITING CO., 90 & 91 Queen St. (third floor), E.C 


WEAK AND DEFECTIVE SIGHT.— 


SPECTACLES scientifically adapted to remedy impaired vision by 
Mr. ACKLAND, Surgeon, daily, at HorNE AND THORNTHWAITE’S, 
Opticians to the Queen, 416 Strand, London. The weak-sighted should 
read Ackland’s ‘‘ Hints on Spectacles,” 6d., post free. 











AN EXPERIENCED MICROSCOPIST, 
M.A., Cambridge, who has at present time to spare, would UNDER- 
TAKE SKETCHING from MICROSCOPE.—Microscore, Mr. 
Deek’s, High Street, Shanklin, Isle of Wight. 


BEST ENGLISH MADE COIL 
(Secondary, 5 Miles) and 6 Cell Battery. 
Price (less than Half Cost) £o, 
Apply, ABRAHAM KERSHAW, 8 Park Place, Leeds. 


OSTEOLOGICAL SPECIMENS, 


MODELS, &c.—MOORE BROS., 49 Hardman Street, Liverpool. 
Price List, Three Stamps. 








FOREIGN STAMPS.—Wanted a Collec- 


tion, Small or Large. Must b: Old. State Price.—Dunpanion, 
Moffat, N.B. 


BRADY & MARTIN, 


27, 29, & 31 MOSLEY STREET, 
NEWCASTLE.-UPON-TYNE, 


Wholesale and Export Dealers and Manufac- 
turers of Chemical and Scientific Apparatus, 
Pure Chemicals for Analysis, &c., 


Supply Colleges and Schools in all parts of the World with every 
requisite for Theoretical and Experimental Work in Chemistry, 
Sound, Light, Heat, Magnetism, Electricity, &c. 
Analytical & Works Laboratories completely Furnished, 
Agents in connection with the Science and Art Department. 
PARTNERS— 


N. H. MARTIN, C. E. STUART, B.Sc. 


New ILLustrRATED CATALOGUE, CONTAINING MANY NEW FORMS OF 
PPARATUS, FREE ON APPLICATION. 





| JOHN J. GRIFFIN & SONS, Limiten, 


MANUFACTURERS OF 


CHEMICAL & PHILOSOPHICAL APPARATUS. 





NOW READY, 
Illustrated Classified and Descriptive 


| 
| CATALOGUE of CHEMICAL APPARATUS. 
| 


Royal 8vo, 113 pp., Illustrated with nearly 600 Woodcuts, 
6d., Post free. 


| 22 GARRICK STREET, COVENT GARDEN, 


| 


LONDON, W.C. 


DEATH AND DISABLEMENT BY ACCIDENT. 
THE RAILWAY PASSENGERS’ ASSURANCE COMPANY 


Assures £1000 at Death and Full Benefits at £4 per Annum. 
HON. EVELYN ASHLEY, Chairman. 
Annual Income £250,000. 

80,000 ANNUAL POLICYHOLDERS. 

I..vested Capital and Reserve Fund £285,000, 
COMPENSATION PAID 


£2,750,000. 


West End Offce:-—8 GRAND HOTEL BUILDINGS, W.C. 
Head Office :—64 CORNHILL, LONDON, E£.C. 
WILLIAM J. VIAN, Secretary. 


KING, MENDHAM, & Co., 


Electrical Engineers 
and {Manufacturing Electricians. 
SPECIALTIES.—K.M.B. Patent 
Pocket Galvanometer. Price, Post free, 
12s. 9d.; Case, 1s. 6d. extra, Testing 
Instruments, Primary Batteries, Wims- 
hurst Machines of Improved Pattern. 


Western Electrical Works, 
BRISTOL. 
New ILLusTRATED CATALOGUE, 
Post free, 44d. 
Specially compiled List of Electrical 
Publications, post free, 2d. 


TUDSBURY & SONS’ 


NEW HIGH-TENSION EBONITE 
“CYLINDER” WIMSHURST 


ELECTRIC MACHINE. 


Four cylinders, immense power. Simplest, best, 
and cheapest Machine yet invented. Further Im- 
rovements this Season. Dr. BREWER, the well- 
loads author, says of our Machines:—“‘ Far more 
perfect than any hitherto invented.” CyLINDER 
MACHINE, GIVING 6-INCH SPARK, £3 7s. New 
Illustrated Catalogue, One Stamp. 











EDWINSTOWE, NEWARK. 
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Just Published, By Prof. Macalister, M.D., F.R.S. 





EUWAN ANATOMY : 


Systematic and Topographical (a Text-Book of), 
INCLUDING THE EMBRYOLOGY, HISTOLOGY, AND MORPHOLOGY OF MAN, 
WITH SPECIAL REFERENCE TO THE REQUIREMENTS OF PRACTICAL SURGERY AND MEDICINE. 
BY ALEXANDER MACALISTER, M.A., M.D., F.R.S., F.S.A.. 


Professor of Anatomy in the University of Cambridge, and Fellow of St. John’s College. 
Medium 8vo, with 816 Illustrations. 36s. 


& 


* To meet the actual requirements of Students, Prof. MACALISTER’s TEXT-BoOK OF ANATOMY is issued in ONE PORTABL! 


VOLUME, printed on specially-prepared paper. 
A Complete Prospectus Post free on application. 


London: 
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PROF. TAIT. 


I. 


In Crown 8vo, Second Edition, Price 6s. 


rKiiseGeH TT. 
By P. G. TAIT, MA., 


Professor of Natural Philosophy in the University of Edinburgh. 


II. 


In Crown 8vo, Price 7s. 6c. 


PROPERTIES OF MATTER. 
By P. G. TAIT, M.A., &c. 
Edinburgh : ADAM & CHARLES BLACK. 


PROF. CHRYSTAL’S “ALGEBRA.” 


Now Ready, in Two Vols. Crown 8vo. 


ALGEBRA. 


An Elementary Text-book for the Higher Classes of Secondary 
Schools and for Colleges. 
By G. CHRYSTAL, M.A., LL.D., 


Honorary Fellow of Corpus Christi College, Cambridge ; Professor of 
Mathematics in the University of Edinburgh. 


Part I., Second Edition, Crown 8vo, pp. 559, Price 10s. 6d. 
Part II., Crown 8vo, pp. 588, Price 12s. 6d. 


Edinburgh: ADAM & CHARLES BLACK. 


CHARLES GRIFFIN & COMPANY, Exeter Street, Strand. 





: 
1 ONtician 


HICKS, 


MAKER 
J. 
§, 9, &10 Hatton Garden, London. 
lained of a 


obl 


Ta be 


J. 


** The Whitaker of the photographer.”—Chemical News. 
Now Ready, Price 1s.; by Post, 1s. 4d. 


YEAR-BOOK OF PHOTOGRAPHY 


FOR 1890. 


The New Processes, Discoveries, and Improvements 
in Photography for the Year 1889. 


List of some of the Contributors. 


Capt. ABNEY, C.B., R.E., F.R.S. |C. FLEETWOOD PRITCHARD. 
W. M. ASHMAN. H. P. ROBINSON. 

W. S. BIRD. ARNOLD SPILLER. 

C. H. BOTHAMLEY, F.L.C., F.C.S.| J SPILLER, F.C.S. 

Prof. W. K. BURTON. J. W. SWAN, M.A. 

T. R. DALLMEYER. | LEON VIDAL. 

W. E. DEBENHAM. | Dr. H. W. VOGEL. 

Dr. J. M. EVER. | Colonel J. WATERHOUSE. 
ANDREW PRINGLE. |G. M. WHIPPLE, B.Se., F.R.A.S 


Published for the Proprietors of the Photographic News by 
MESSRS. PIPER & CARTER, 5 Furnival Street, Holborn, London, E.C. 





Tuts Day 1s Pusiisuep. Tuirp Epition. 


Entirely Rewritten and greatly Enlarged. 
| AMANUAL OF PALZZONTOLOGY. For 
rHe Use or Srupents. With a General Introduction on the Prin- 
ciples of Paleontology. By HENRY ALLEYNE NICHOLSON, 
M.D., D Sc., F.G.S., &c., Regius Professor of Natural History in the 
University of Aberdeen; and RICHARD LYDEKKER, B.A.. 
F.G.S., &c. 2 Vols. 8vo, 63s. 


WILLIAM BLACKWOOD & SONS, Edinburgh and London. 


| 

| 

| = = 

| Price 1s. Post free. 

| 

/-COLD-CATCHING, COLD-PREVENT- 
| ING, COLD-CURING. By JOHN H. CLARKE, M.D. 

| **A book for every house.”—Christian World. 

London: JAMES EPPS & CO, 170 Piccadilly, and 48 Threadneedle 


treet. 
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WILLIAM WESLEY AND SON, 


Scientific Booksellers and Publishers, 
28 ESSEX STREET, STRAND, LONDON. 


The following recently-published 


NATURAL HISTORY AND SCIENTIFIC BOOK CIRCULARS 


include a portion of their stock :— 


No. 97:--JCHTHYOLOGY; Reptilia and Amphibia; General Zoology 
including Ancient Works, Biographies, Classification, Darwinism 
Manuals, Periodicals, Transactions of Societies ; Anatomy, Physiology 
and Embryology. Price Ad. 

No. 98.—-ORN/THOLOGY ; Local and British Ornithological Faunas ; 
Foreign and Exotic Ornithologiczi Faunas; Cage Birds “and Poultry ; 
Ornithological Monographs; Periodicals and Systematic Works. 

VAMMALIA; including Cetacea, Sirenia, and _ Pinnipedia. 
FAUNAS AND GEOGRAPHY of Great Britain and Ireland, 
Continental Europe, Africa, America, Arctic Regions, Asia, Austral- 
asiaa ZOOLOGICAL VOYAGES. Over 1000 Works. Price 4d. 


W. WESI EY & SON, 28 Essex Street, ‘Strand, London. 


By y LIONEL S. BEALE, M. B., F.R.S., 


Professor of Medicine in King’s College, London. 
HOW TO WORK WITH THE MICROSCOPE. 100 


Plates. 2rs. (Harrison and Sons.) 
OUK MORALITY AND THE MORAL QUESTION, 2s. 6d. 
too FIGURES OF URINARY DEPOSITS. 5s. 
URINARY AND RENAL DERANGEMENTS AND CAL- 
CULOUS DISORDERS, Diagnosis and Treatment. Now Ready, 5s. 
SLIGHT AILMENTS. Pp. 275. 5s. 
THE MICROSCOPE IN MEDICINE. 86 Plates. 21s. 
BIOPLASM : Introduction to Medicine and Physiology. 6s. 6d. 
PROTOPLASM. (New Edition preparing.) 
ON LIFE AND ON VITAL ACTION. 5s. 
THE MYSTERY OF LIFE, 3s. 6d. 
LIFE THEORIES AND RELIGIOUS THOUGHT. 5s. 6d. 
THE ‘‘ MACHINERY” OF LIFE. 2s. 
DISEASE GERMS. (Soiled Copies only.) 8s. 6a. 


London: J. & A. CHURCHILL. 


‘EYESIGHT AND SPECTACLES. 


Homeopathic Review, October 1, 1889 :—‘‘ Parents and those that 
shrink from using spectacles should read an original book, ‘IS BAD SIGHT 
ON THE INCREASE? 

The School Board Chronicle , 
information can be gleaned from its pages. 

The Morning Post, July 23. 1889 :— 
common sense in Mr. Fournet’s arguments.’ 
Printed by EYRE & SPOTTIS WOODE, 196 fp., 15 Stamps, post free. 


lddress— 


18 BENTINCK ST., MANCHESTER SQUARE, LONDON, W. 


PROPER GLASSES PRESCRIBED, 5s. 


By Author of the Above. Hours, 10 till 7. 


Spectacles and Eye-glasses at Civil Service Store 
Prices. 





August 31, 1889:—‘‘ Valuable 


**A considerable amount of 





R. FRIEDLANDER & SOHN, Berlin N. W. 6, Carlstrasse ii. 


Just Published, our New CATALOGUE oF Works on 


PHYSICAL SCIENCES. 


112 Pages, with 4784 Titles of Books, Papers, &c. 


Suppivistons.—History of Physics, Old and Ancient Authors , Periodicals, 

Collected Works, Text-books of Physics, Mechanics, Optics, Acoustics, 
Heat, Electricity, Magnetism, Physical Geography, Scientific Apparatus’ 

Tue LarGest CATALOGUE EVER PuBLISHED on the literature of this 
s¢ cience. 

Will be sent GRATIS AND POST FREE on application. 


Preparing for Immediate Publication. 


A SEARCH FOR KNOWLEDGE. 
By A. N. PEARSON. 
8vo, Price 3s. 6d. 


om. colossal and truly magnificent thesis.’—Mr. Davip Barr, in the 
loourne Argus. 


MELVILLE, MULLEN, & SLADE, Collins Street, Melbourne. 
London : 29 LUDGATE HILL. 





AMPERE METERS AND VOLT METERS, 


AMPERES - METRE 


NEW PRICES. 
Ampére Meters. Volt Meters. 
I oes I 
25 is 42°50 each 25 
50 Sie 40 ee 50 
Ico at 37°50 100 


” 


J. CARPENTIER, 
PARIS—20 Rue Delambre—PARIS. 


NERVOUS EXHAUSTION. 


PULVERMACHER’S WORLD-FAMED 
GALVANIC BELTS 


for the Cure of Nervous Compvaints have received Testimonials from three 

Physicians to Her Majesty the Queen, and over a Members of the Royal 
College of Physicians of London. 

The distressing symptoms of NERVOUS EXHAUSTI'N, 

MUSCULAR POWER, 

EPILEPSY, &c., 


PULVERMACHER’S World-famed Galvanic Belts, 


which convey the electric current direct to the affected parts, initia 
stimulating and strengthening all the nerves and muscles, and speedily 
arresting all symptoms of premature waste and decay. 





loss of 
RHEUMATISM, SCIATICA, PARALYSIS, 
are speedily removed by means of 


Dr. VINE Sy Fellow of the Royal College «f Physicians, writes, September 
19, 1885 :—** Having used Mr. PULVE, RMACHER’S BELTS for many 
years, in the course of medical practice, I am ina position to speak of their 
great value as a curative agent in cases of nervous disease or functional 
malady where Electricity is l.kely to be serviceable. I am entirely cunvinced 
of their efficacy.” 

Dr. Gotpinc Birpv, M.D., Physician, Guy’s Hospital, says:—‘‘I can 
hardly recommend Mr, PUL v ERMACHER’S INVENTION too strongly 
to the notice of my medical brethren.” 

Sir Cuartes Locock, Bart., M.D., says :—‘*tPULVERMACHER’S 
BELTS are very effective in neuralgia and rheumatic affections, and I have 
prescribed them largely in my practice for other similar maladies, paralysi:, 
&c.’ 

For full Price List and Particulars see new Pamphlet, 


‘“GALVANISM: Nature’s Chief Restorer of Impaired 
Vital Energy.” Post free from 


PULVERMACHER’S 
GALVANIC ESTABLISHMENT. 


194 REGENT STREET, LONDON, 
ESTABLISHED OVER FORTY YEARS. 





Ixxiv 
MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 
VERY FINE CRYSTALLIZED GOLD NUGGETS FROM 
JOHANNESBURG, WEIGHING I TO 15 OZS., ALSO THE NEW 
MINERALS EUDIDYMITE, KOKKULITE, BERYLLONITE, 
SPERRYLITE, ARGYRODITE, 
A Large Assortment of Beautiful Specimens, very suitable for Presents, 


from all Prices. Inspection invited. 


COLLECTIONS FOR STUDENTS AND PROSPECTORS. 
Blowpipe Apparatus, &c., &c. 
PRECIOUS STONES. 


Lessons given. Catalogue Free. 
F.H. BUTLER, M.A. Oxon., A.R.S Mines, &c., 
NATURAL HISTORY AGENCY, 

1448 BROMPTON ROAD, LONDON, S.W., 
Near the British Natural History Museum. 
English and Foreign Reo Rocks, Minerals, Fossils, Shells, and other 
bjects of Natural’ Histo ory. 
HAND SPECIMENS of ROCKS and ROCK-FORMING MINERALS, 
oon, 3. each, especially selected for Private Study and Science 
ea 
STUDE N TS CABINETS, 12 inches x 84 inches X 3} inches, with two 
Lifting Trays and Internal Fittings, containing 60 to 65 Examples of 
Minerals, Rocks, and Rock-Formers, Fossils to illustrate all Formations, 
or Recent Shells: 175. eac 
ROCK SECTIONS IN GREAT VARIETY. 
MICRO GLASS SLIDES and COVER SLIPS, Round or Square (dest 
English make only), RACK BOXES, &c. 
APPARATUS for BLOWPIPE and other ANALYSIS. 
CABINETS for Minerals or Shells, or fitted with divisions for Eggs. 
GLASS-TOPPED BOXES in all sizes, and other Scientific Requisites. 
Lapidary’s Work executed on the Premises. 


Fretwork & Carving. 
Highest Award— Gold Medal for Tools & Patterns. 


Machines, Designs, Tools, Wood, 
Mirrors, 
Hinges and Fittings, Varnish, &Xc. 


ar aa Outfit on Card, with h Rncemnions, Ss. a. 
fre eee “—— ooo 2 6 
No. . with Wood a a ee ee ae 
superior do. «.. «a © © 
Tools, with Benweod ‘Mendis, sendy for use, 
Price gs. free. 
If you want good designs, and are competing for exhibition, try ours, for 
which we receive testimonials daily. 
4&7 See our complete Catalogue, 64 pages 4to, containing the best variety 
of Designs published, sent free for 6 Stamps. 


HARGER BROS., SETTLE. 
SUBSCRIPTIONS TO “NATURE.” 


Tek ke a ee ee ee ee 28 

a a a 

Quarterly .... ° 7 
Tv the United States, the Continent, &e. : 

ewe eS ae 30 

a a ee 15 

eee eee eee 8 
To India, China, and outa — 

Ds ck Ck PRK HHO CO ES 

Half-yearly . TerTrre Se eee ee 

Quarterly ..... — 


CHARGES FOR ADVERTISEMENTS. 
Three Lines in Column 2s. 6d. 9d. per ne after. 


Set of 12 Best Carving 





o 18 
eu 
3 3 


One Eighth Page, or Quarter Column 
Quarter Page, or Halfa Column ..... 
Halfa Page, ora Column ........ 
Whole Page . . 

Money Orders neue and to MA CMILLAN & CO. 
OFFICE: 29 BrpForRD STREET, STRAND, W.C. 
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MIN ERALOGY AND GEOLOGY. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS. 
LECTURERS, AND MUSEUMS. 


EVERY REQUISITE FOR PRACTICAL WORK, CABINETS, 
SES, APPARATUS OF ALL KINDS. 


| Largest Stock in England of Rocks, Rock-Sections, 
Minerals, Fossils. 


New Catalogues and Lists now ready, Free, of 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONI LONDON, 


J. T. CROCKETT, 


Maker of every description of Entomological Cabinets and Apparatus; 
Store- and Book-boxes, fitted with Camphor-cells ; Setting Boards, Oval or 
Flat, &c. Cabinets of every description kept in stock. SPECIAL INSECT 
CABINETS, with Drawers fitted with Glass Tops and Bottoms to show 
upper and under side without removing insect. Store-boxes specially made 
for Continental Setting, highly recommended for Beetles. All best work. 
Lowest possible terms for cash. Prices on Application. Estimates supplied, 
Trade supplied. Established since 1847. 

Show Rooms—7a Prince’s Street, Cavendish Square, W. (7 doors from 
Grtord Circus. Factories—34 Ridinghouse Street, and Ogle Street, W. 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 25s. ; 
200 ditto, sos. The best value obtainable. 

Micro-sections of Rocks in great variety. 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


TSTAN Sagii< 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every Description, 


Cabinets, Glass-topped Boxes, 





Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 
W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 


Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 


| matical Work. Silver Medal, Architects’ Exhibition, 1886. 
Address :—GREAT TURNSTILE, HOLBORE, LONDON, W.C. 


MADE WITH BOILING WATER. 


EPPS’S 


CRATEFUL—COMFORTINC. 


COCOA 


MADE WITH BOILING MILK, 


Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type-Writing, are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &c. 


AUTOCOPYIST DEPT. (A.E.T.Co., La.), 


London Wall, London, and 52 Princess Street, Manchester. 
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ESTABLISHED 28:2. 99 HATTON GARDEN, 
p « a ' Discount for the Trade. London, E.C. 
“OPTIMUS ” ENLARGING APPARATUS. 
Patent Quick Acting Rack Adjustment. 


This Apparatus comprises superior Mahogany Body Lantern and 
Long Bellows Camera adjusted by Rack and Pinion. The Lantern 
is fitted with powerful Refulgent Lamp, with 3 wicks, giving bril- 
liant illumination. Compound Condensers. 
If with Russian Iron 
instead o 
CONDENSER. Mahogany Body. P 
s. ad 
5-in., no front lens ... seo see oe . 5-in., no lens... 75 0 P Russian Iron Body, 
5-in., with superior portrait lens... . 5-in., and «. 102 6 Japanned Metal. Brass Sliding Tubes, 
6-in., no front lens... .. 3 -. 6-in., no 4, +» 876 30s. s. 


6-in., with superior portrait lens... « 6-in., and +» 115 3 : : : a 
7-in., nu front lens ..  .. . 15) « J-iM., NO 4, oo 1100 Each Magic Lantern is efficient for Exhibitions. 


7-in., with superior portrait lens... «. 7-in., and ,, « The Lens gives crisp definition, being a superior achro- 
i one 25) B-iN., MO 44. ove matic photographic combination, with rack and pinion. 
Compound Condenser of 4 in. diameter. Three-wick 

Refulgent Lamp, yielding a brilliantly illuminated 

picture, Japanned Metal, complete in Box 41 100 


3-In., os 
j-in.. ” 
10-In., 


12-1n., ” 





WIMSHURST MACHINE. 
Works in any Weather. Size giving 4: Sparks, £4 10s. 
SCHOOL APPARATUS, 


Approved by Science and Art Department. 





HARVEY A PEAES, 
6 CHARING CROSS ROAD, W.C. 




















NGLISH BEERS - 


Prem a Sounp& NUTRITIOUS. 
wm CASAS 


~~ NN 
AND 2 


SS 4 
~S 


SEE: PRICE : List. 


Wattham Bros Brewers, London SW. 


On the rst of every Month, Price Sixpence. 


7 THIS THE ENTOMOLOGIST: 
URN ES PILLS MEDICINE An ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 


Edited by Joun T. CARRINGTON, 























Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI- With the Assistance of 

FIER of the BLOOD; a Powerful Invigorator of the Freperick Bonp, F.Z.S. RIcHARD SouTH. 
System, if suffering from WEAKNESS AND DEBILITY, Epwarp A. Fitch, F.L.S. J. Jenner Weir, F.L.S. 


: “ " Pa F. Bu NAN W. . M.D. 
and is unequalled in Complaints incidental to Females. speapnietanengs 
Contains Articles by well-known Entomologists on all branches of the 
| ot on Insects injurious or beneficial to Farm or Garden; Notes on 
P abits, Life-Histories; occurrence of Rarities, &c., there are Monthl 
THE ZOOLOGIST : Lists of Duplicates and Desiderata. _ i ; , 
A MONTHLY MAGAZINE OF NATURAL HISTORY. | ioe and occasional LirHoGRAPHED and Curomo- 


Third Series. Edited by J. E. Hartina, F.L.S., F.Z.S,, member of the SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 
British Ornithologists’ Union ; contains— | a — 





Original Articles by well-known naturalists in every branch of zoology ; | THE ‘* HANSA,” 
habits of animals; arrival and departure of migratory birds ; occurrence of : 
rare birds ; distribution and migration of British fresh-water fish; new or| Published since 1864 in Hamburg, is the onlyindependent professional paper 
rare marine fish; local aquaria; British reptiles; British land and fresh. | ia Germany dedicated exclusively to Maritime Objects. Essays, Critiques, 
water mollusca, with remarks on the haunts and habits of the species; and| Reviews Reports, Advertisements. Strict eye kept upon the development 
other matters of general interest to those who delight in natural history. | of Maritime Affairsin every respect. Every second Sunday one Number ip 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews| 4to at least ; frequent supplements and drawings. Subscriptionat any time; 
of natural history books. Occasional translations from foreign zoological | preceding numbers of the year furnished subsequently. Price ras. for twelve 
journals of important and interesting articlesin various tranchesof zoology. | months. Advertisements 4d. a linewidely spread by this paper; considerable 
There are occasional woodcuts. abatement for 3, 6, 12 months’ insertion. Business Office: Aug. Meyer and 

Dieckmann, Hamburg, Alterwall, 28. Edited by W. von Freepgn, M.R., 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. Hamburg, Alexander Street, 8. 
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Concentrated 


Cocoa 


This Choice Preparation of 





Cocoa is exceedingly soluble and 


easily digested. 
It makes a most Delightful 


“HAVE ONE WITH ME?* Beverage for Breakfast or Supper. 


Lancet. —‘‘ Pure, and very Soluble.” 
Medical Times.—* Eminently suitable for Invalids.” 
Sir C. A. Cameron, M.D.—“1 have never tasted Cocoa that 
President of Royal College of Surgeons, Ireland. I like so well.” 
W. Hl. R. Stanley, MD.— “It is the drink par excellence 
for Children.” 


HALF A TEASPOONFUL IS SUFFICIENT TO MAKE A CUP OF MOST DELICIOUS COCOA. 


t2@ TO SECURE THIS ARTICLE ASK FOR 


“FRY’S PURE CONCENTRATED COCOA.” 


FORTY PRIZE MEDALS AWARDED TO 


J y PRY a SONS, BRISTOL, LONDON, ig SYDNEY. 


Printed by Ricuarp Cia NS, LimIreD, at 7 and 8 3 Br ead Street Hill, Qu oria Street, in vo City of Li ends , and Published by Publi ied by 
Mac sarth.an AND Co., at ‘the Sfiice, II » Fou th inant Nev York THURSDAY, January 2, 180. 








WEEKLY ILLUSTRATED JOURNAL OF 


SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoORDSWORTH. 


No. 1054, VOL. 41.] 
Registered as a Newspaper at the General Post Office.] 


THE NEW PATENT WATKIN ANEROID BAROMETER. 
Amongst several unsolicited Testimonials 
the two following have been received by the 
maker :— 
THE OBSERVATORY, MELBOURNE, 
ctober 10, 1888. 
Dear Sir,—The Watkin Aneroid 
only reached me three weeks ago, 
am very much ples ased 
with it, and have givenita 
pretty severe trial with very 
satisfactory results. 
(Signed) R. J. ELLERY. 


Now MADE 


EpinzuurGu, May 31,’89. 

Dear Sir,—I have just 

returned from a six weeks’ 

stay at the Ben Nevis Ob- 

servatory, and while there 

had an opportunity of test- 

ing the admirable qualities 

of your new ‘ Watkin” 

Aneroid. The result has 

been most satisfactory, the 

extreme error noted being 

only about y45 of an inch. 

During my stay at the Ob- 

servatory the Anervid was fre- 

quently tested by taxing it down 

2000 feet and then comparing it 

with the standard on my return. 

lhe results obtained speak volumes for the high-class workmanship and great 
accuracy you have attained in the manufacture of this instrument. 

(Signed) R.C. Mossman, F.R.M.S., Observer. Scott. Met. Soc. 
J. J. HICKS, 8, 9, & 10 HATTON GARDEN, LONDON. 


“The ‘STAR’ MICROSCOPE is a modern marvel at its low price. 
The lenses alone are worth the money.”—Sritish Medical Journal. 





made 

through- 

out in brass, 

neatly ja- 

panned, and is 

not only first-rate 

in optical qualities, 

but is now a handsome, 

well-finished Instrument. 
POSOCCOSSSSSOOSSOOOOS 


R. & J. BECK, 68 Cornhill, London, E.C. 


THURSDAY, JANUARY 4g, 1890. 


fying either 10, 15, 20, or 30 diameters, 





[PRICE 15 CENTS. 


{All Rights are Reserved. 


BROWNING’S PLATYSCOPIC LENS. 


Engraved Real Size. 

A NEW ACHROMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS, 

**If you carry a small Platyscopic Pocket Lens (which every observer o 

Nature ought to do).””,—GranT ALLEN in Knowledge. 

The Platyscopic Lens is invaluable to botanists, mineralogists, or ent: - 
mologists, as it focuses about three times as far from the object as the 
Coddington Lenses. This allows opaque objectsto be examined easily. 

The Platyscopic Lens is made of four degrees of power, magnifying 
respectively ro, 15, 20, and 30 diams.; the lowest power, having the largest 
field, is the best adapted for general use. 

The Lenses are set in Ebonite Cells, and mounted in Tortoiseshell Frames. 

Price of the Platyscotic Lens, mounted in Tortoiseshell, mogni- 
18s. 6d. each power. 


Illustrated description sent free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 


NEGRETTI AND ZAMBRA’S 
OPERA, RACE, & FIELD GLASSES 


OF EVERY DESCRIPTION. 


Barometers, Microscopes, Telescopes, 
Magic Lanterns, &c., &c. 
Illustrated Price Lists posted free to all parts of the World. 


NEGRETT| & ZAMBRA, 


OpTIcIANS AND Screntiric INSTRUMENT MAKERS TO THE QUEEN. 
HOLBORN VIADUCT, E.C. 
Branches :—45 CORNHILL ; 122 REGENT STREET. 
Photographers at the CRYSTAL PAL/ ACE, 
N. & Z.’s Large Illustrated Catalogue, 1200 Engravings, Price 5s. 6d. 
Telephone No. 6583. Telegraphic Address: ‘* Negretti, London.” 
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MERCHANT VENTURERS’ SCHOOL, 
BRISTOL. 


The HEAD-MASTERSHIP of this School of Science, Art, Technology, 
and Commerce will become VACANT after the Examinations in MAY 
10Q0. 

The School works in connection with the Department of Science and Art, 
and the Head-Master must be qualified to teach, and superintend teaching, 
under the conditions laid down by that Department. 

He will be required to devote his whole time to the work of the School, 
and to be responsible personally for the Chemical Branch of it, which has 
large and well-appointed Laboratories. 

There are upwards of 1300 Students now in attendance. 

Evening Classes form an important part of the School. 

Applications for the Head-Mastership must be sent in to the underwritten 
address before JANUARY 31, 1890, and may be accompanied by Copies of 
not more than Five Testimonials 

Applications from Cc andidates who cannot show that they have had expe- 
rience in tez aching and in organizing Schools, and in the modes of scientific 
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and technical eciucation, or from Candidates above the age of Thirty-five, 
will not be considered. 

The Salary, made up partly of a fixed payment, partly of Capitation Fees, 
and partly of a share of Grants on results of examinations, will be guaranteed | 


at not less than £500 a year 
Further information may be obtained from Grorce H. Pore, Merchants’ 


Hall, Bristol. 


CITY AND GUILDS OF LONDON 
INSTITUTE. 
TECHNICAL COLLEGE, FINSBURY, 
LEONARD STREET, CITY ROAD, E.C. 
SESSION 1889-99. 
A COURSE OF TWELVE LECTURES ON COAL TAR 
PRODUCTS 
Will be delivered by 
Prof. R. MELDOLA, F.R.S., amet F.C.S., 
Commencing on THURSDAY, JANUARY 16, 1890, and being continued 
on successive ean ‘he Lectures will commence at 7.30 p.m. 
Fee for the Course, 6s. Apprentices under 20 years of age admitted at 
Half Fees. 
The Syllabus of the Course may be obtained at the hang al College, 
Finsbury, or at the Office of the Institute, Gresham Colleg | 
SILVANUS P. THO ees Priasipal 


JOHN WATNEY 
WALTER S. PRIDEAU X, 


CITY AND GUILDS OF LONDON 
INSTITUTE FOR THE ADVANCE. 
MENT OF TECHNICAL EDUCATION. 
CENTRAL INSTITUTION. 

COURSE OF LECTURES ON ELECTRICAL TECHNOLOGY, 
By Prof. W. E. AYRTON, F.R.S. 

The Course for the Spring Term includes Lectures on Accumulators, 

Electric L: amps, Arc and Incandescent. 
Transformers, Direct and Alternate Current, Electric Traction, Telpherage, 
Distribution of Energy electrically. 
Fee, 14 Guineas per Term, or 3 Guineas per Sessior 
The Lectures will be given on MONDAYS and_W i DNESDAYS from 4 
to 5 o’Clock, beginning on JANU ARY 15 
Particulars and tickets for the Course may be 7 1ined on application to 
the Dean, Central Institution, Exhibition Koad, S. \ 
JOHN WATNEY. H S. 
WALTER S. PRIDEAUX, j on. Secestaries. 


Hon. Secretaries. 


The ROYAL COLLEGE of PHYSICIANS 
of LONDON and The ROYAL COLLEGE | 
of SURGEONS of ENGLAND. 


NEW LABORATORIES. 

Notice is hereb ry given that the Appointment of a DIRECTOR yom awe 
tend the New Laboratories erected by the Colleges on the Victoria Embank- 
ment will shortly be made, and Candidates for the Appointment are now 
invited to transmit to the SECRETARY, on or before FRIDAY, January 17, 
their Applications, accompanied by a Statement of their Qualifications for 
the Post. 

Particulars relating to the Salary and to the Duties of the Appointment 
may be obtained on Application to the SecreTary, Examination Hall, 
Victoria Embankment, London, W.C. 

FREDERIC G. HALLETT, Secretary. 


January 1, 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
Principat—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 





| or before JANUARY 20, 1896 





ships of the Royal Agricultural Society, 1888. 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Volvox globator, with sketch ; 

description. Healso sent out Trout Ova, Philodina roseola, Floscula 

Corethra plumicornis, Limnias ceratophylli, Melicerta ringens, Stepha 

ceros, Argulus foliaceus; also Amoeba, Hydra, Vorticella, Crayfish, Dog- 

Fish, Amphioxus, and other Specimens for Biological Laboratory work. 
Weekly Announcements will be made in this “place of organisms T. 

is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1:., 
or Twelve Tubes for 108. 6d. 


Portfolio of Drawings, Eleven Parts, rs. each. 


GEORGE HERIOT’S TRUST. 
HERIOT-WATT COLLEGE, 
EDINBURGH. 
PROFESSORSHIP OF PHYSICS AND ELECTRICAL 
ENGINEERING. 

The Governors having resolved to appoint a Professor of Physics a 


| : lectrical Engineering, will be glad to receive applications from Candidates 


for the appointment. Written Applications, accompanied by 30 Copies 
‘Testimonials, should be sent to the TREASURER of George Heriot’s Trust 


The Salary of the Professor is £400 per Annum. Enquiries as to 
the Duties of the Professorship should be addressed to Principal OGitvie, 


| the Heriot-Watt College. Candidates are requested to abstain from calling 
| on the Governors unless they are invited to do so. 


DAVID LEWIS, Treasurer. 
TREASURER’S CHAMBERS, 
20 York Place, Edinburgh, December 20, 1889. 


ST. THOMAS’S HOSPITAL 
MEDICAL SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E. 


TWO ENTRANCE SCIENCE SCHOLARSHIPS of 125 Guineas and 
£60 respectively, open to all First-Year Students, will be offered for Compe- 


| ation in SEPTEMBER 18q0. 


Special Classes are held throughout the Year for the PRELIMINARY 


| 
| SCIENTIFIC and INTERMEDIATE M.B. Examination of the Uni- 


versity of London, and may be joined at any time. 

Entries may be made to Lectures or Hospital Practice, and Special 
Arrangements are made for Students entering in their Second or subsequent 
Years ; also for Dental Students and for Qualified Practitioners. 

rospectuses and all Particulars may be obtained from the Medical 


Secretary, Mr. GkEorGE RENDLE. 
E. NETTLESHIP, Dean. 


VICTORIA UNIVERSITY. 
THE YORKSHIRE COLLEGE, LEEDS. 
The SECOND TERM of the SESSION 1889-90, in the Department 


of SCIENCE, TECHNOLOGY, and ARTS, begins WEDNESDAY, 


JANUARY 15. Classes prepare for Degrees in Arts and Science ; for the 
professions of Civil, Mechanical, Electrical, and Mining Engineers, Min: 
inarceren, Cloth Manufacturers, and Dyers and Printers of Textile Fabrics ; 
and for Commercial and other pursuits. The various Laboratories are op: 
daily for practical work, including those in the Physical, Chemical, Biologica 
Engineering, Textile Industries, and Dyeing and Printing Departments. , 

In addition to the regular Day Classes, Classes and Lectures are provided 
for Occasional and Evening Students. 

Prospectus may be obtained (post free) from the SECRETARY. 


UNIVERSITY COLLEGE, LONDON. 
GEOLOGY. 

Prof. BONNEY, F.R.S., will give a Course of about Sixty Lectures on 
GEOLOGY, at 12 Noon on Tuesdays, Wednesdays, and Thursdays, 
beginning January 9. 

Also a Course of about Eighteen Lectures on ECONOMIC GEOLOGY, 
at 2 p.m., on Fridays, beginning January 10. 

Special Instruction is given to Students preparing for the B.Sc. and other 
Examinations. 

For further Information apply to 

J. M. HORSBURGH, M.A., Secretary. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN. 
TERN, used by W. Lant Carpenter, Esq., Prof. Forses, B. J. MALDEN, 
Esq. New Oxyhydrogen Microscope. Grand Results. Docwra Triple, 
Prize Medal, Highest Award. Patent Pamphagos Lantern Science Lecture 
Sets. Novelties Cheapest and Best. Elaborately Illustrated Catalogue, 
300 Pages, rs. ; Postage, sd. Smaller do.,6¢. Pamphlets Free. HUGHES, 
Specialist, Brewster House, Mortimer Road, Kingsland, 
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CIVIL SERVICE ‘COMMISSION. 


FORTHCOMING EXAMINATION. 


ASSISTANT in the Nautical Almanac Office (18-25), JANUARY 24, 

The date specified is the latest at which Applications can be re- 

They must be made on Forms to be obtained, with Particulars, 
the SECRETARY, Civil Service Commission, London, S.W. 


a» 
@ & 


=> 





DEMONSTRATORSHIP in BIOLOGY.— 


ie post of Demonstrator in Biology at the London Laboratory of 
l niversity Correspondence College is now vacant, Salary £150 to 
£200. The number of students now exceeds thirty. Applications 
ild be made at once to The Principal, Burlington House, Cambridge. 








A CAMBRIDGE MEDICAL GRADUATE 


(rst Class, Part II., Natural Science Tripos) will be glad to read with 
Gentlemen in the subjects of Medical Examinations, especially 
Physiology, &c.—Apply ‘‘ M.B.,” Nature Office. 


ROCK SECTIONS CUTTING MACHINES 
Prize Medal awarded by the Jury of the late Exhibition of Inventions. 
Price £5. 





Sole Makers— 


CUTTELL, 47° Rathbone Place, Oxford Street. 


SILVE RED- GLASS REFLECTING 
TELESCOPES. 


CALVER’S well-known TELESCOPES received the Highest Award for 
‘*Excellence and Improvements” at the International Exhibition, London. 
Cate — and Testimonials, 1s.—G. CALVER, F.R.A.S., Widford, 
Chelmsford. 


MANUSCRIPT COPYING 


Special attention given to Papers on Technical Subjects 
for Public Reading. 
Price, rs. 3a. per 1000 Words. Manifold Copies, 1s. per 1000 Words. 


STANDARD TYPEWRITING CO., go & 91 Queen St. (third floor), E.C- 


WEAK AND DEFECTIVE SIGHT.— 


SPECTACLES scientifically adapted to remedy impaired vision by 
Mr. ACKLAND, Surgeon, daily, at Horne AND THORNTHWAITE’S, 
Opticians to the Queen, 416 Strand, London. 
read Ackland’s ‘* Hints on sitesi oe ena free. 








By Typewriter. 











AN EXPERIENCED MICROSCOPIST, 
M.A., Cambridge, who has at present time to spare, would UNDE R- 
TAKE SKETCHING from MICROSCOPE.—Microscore, Mr. 
Deek’s, High Street, Shanklin, Isle of Wight. 


OSTEOLOGICAL SPECIMENS, 
MODELS, &c.—MOORE BROS., 49 Hardman Street, Liverpool. 
Price List, ‘Three Stamps 


LECTURE DIAGRAMS. 


Drawings Copied or Enlarged in Outline or Colour on Glazed Calico.— 
Apply “* ALpua,” Baltonsborough, Bridgwater. 





MADE WITH BOILING WATER. 


EPPS'S 


CRATEFUL—COMFORTING. 


COCOA 


MADE WITH nctemetiedl MILK, 


| 
| 








FRY’S 


Pure Concentrated 


COCOA 


Gold Medal 
awarded to 
J. S. Fry & Sons. 


Paris Exhibition, 
1889 
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| Does not corrode Steel Pens. 








| CS vic: Positi 
The weah-cighted should | and Geological Position, 
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BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 

Writing becomes a pleasure when this Ink is used. It has been adopted in 

the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 


Flcws easily from the Pen. 
Blotting-paper may be applied at the 
moment of writing. 


It writes almost instantly full black. 


Iscleanly to use, and not liable to Blot. 





Can be obtained in London, through Messrs. Barctay & Sons, Farring- 
don Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & Dublin. 
(CHEAPEST HOUSE 


GEO. REES’ IN LONDON.) 
Most Iota LEINGRAVINGS, 


Pictures at I 
by all the 
Principal Artists 
of the 
Present Day. 


115 STRAND; 


DRAPER Limited), 


,owest Prices, 
ETCHINGS. 


‘ Sporting Pict 
COVENT GARDEN 


1 Larze Selection of ures. 


41-43 RUSSELL STREET, 


J. T. CROCKETT, 


Maker of every description of Entomological Cabinets and Apparatus ; 
Store- and Book-boxes, fitted with Camphor-cells ; Setting Boards, Oval or 
Flat, &c. Cabinets of every description kept in stock. SPECIAL INSECT 
CABINETS, with Drawers fitted with Glass Tops and Bottoms to show 
upper and under side without removing insect. Store-boxes specially made 
for Continental Setting, highly recommended for Beetles. All best work. 
Lowest possible terms for cash. Prices on Application. Estimates supplied. 
Trade supplied. Established since 1847. 

Show Rooms—7a Prince’s Street, Cavendish Square, W. (7 doors from 
(xtord Circus. Factories—34 Ridinghouse Street, and Ogle Street, W. 





GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, 
in Mz uhogany Cabinets. 


labelled with Name, Locality 
1oo Specimens, 255. ; 
200 ditto, 50s. The best value obtainable. 

Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
- NEWGATE iaioneonie: LONDON, 


E.C. 





MINERALOGY AND GEOLOGY. 


SPECIAL —, TYPICAL COLLECTIONS oo STUDENTS, 
ECTURERS, AND MUSEU 


EVERY REQUISITE FOR PRACTICAL cl on 
ASES, APPARATUS OF ALL KINDS 
The ‘ainda Stock in England of Rocks, Rock-Sections, 
Minerals, Fossils, 


New Catalogues and Lists now ready, Free, of 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


On the 1st of every Month, Price Sixpence. 
THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CARRINGTON, 
With the Assistance of 


Freperick Bonp, F.Z.S. RICHARD SouTH. 
Epwarp aA. Fitcu, F.L.S. 5. ory Weir, F.L.S. 
F. BucHAnan Wuitez, M.D 


Contains Articles by well-known Entomologists on all branches of the 
Science; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories ; occurrence of Rarities, &c., there are Monthly 


Lists of Duplicates and Desiderata. 
WoopcuTILLustTraATIons and occasional LirHoGRAPHED and CHROMO- 


LITHOGRAPHED PLATES. 
SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 
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** The Whitaker of the photographer.” —Chemical News. 


by Post, 1s. 4d. 


YEAR-BOOK OF PHOTOGRAPHY 


FOR 1890. 


Now Ready, Price 1s. ; 


The New Processes, Discoveries, and Improvements 
in Photography for the Year 1889. 


Va Le f 


Capt. ABNEY, C.3., R.E., F.R.S. | C 
W. M. ASHMAN. H 
= S. BIRD. 


some of the Contributors. 


FLEETWOOD PRITCHARD. 
P. ROBINSON. 
ARNOLD SPILLER. 
H. BOTHAMLEY, F. I.C., F.C.S.| J] SPILLER, F.C.S. 
Prof W. K. BURTON. j. W. SWAN, M.A. 
R. DALLMEYER. LEON VIDAL. 
W. E. DEBENHAM. Dr. H. W. VOGEL. 
Colonel J. WATERHOUSE. 
G. M. WHIPPLE, B.Sc., F.R.A.S. 


Dr. J. M. EDER. 
ANDREW PRINGLE. 


Published for the Proprietors of the Photographic News by 


MESSRS. PIPER & CARTER, 5 Furnival Street, Holborn, London, E.C. 


PROF. TAIT. 
I. 


8vo, Second Edition, Price 6s. 


ELiiteGewxH wT 
By P. G. TAIT, M.A., 


ofessor of Natural Philosophy in the University of Edinburgh. 


In Crown 


Il. 


In Crown 8vo, Price 7s. 6d. 


PROPERTIES OF MATTER. 
By P. G. TAIT, M.A., &c. 


Edinburgh : ADAM & CHARLES BLACK. 


PROF. CHRYSTAL’S “ALGEBRA.” 


Now Ready, in Two Vols. Crown 8vo. 


ALGEBRA. 


An Elementary Text-book for the Higher Classes of Secondary 
Schools and for Colleges. 
By G. CHRYSTAL, M.A., LL.D., 


Honorary Fellow of Corpus Christi College, Cambridge ; 
Mathematics in the University of Edinburgh. 


Professor of 


Part I., Second Edition, Crown 8vo, pp. 559, Price 10s. 6. 


Part II., Crown 8vo, pp. 588, Price 12s. 6d. 


Edinburgh: ADAM & CHARLES BLACK. 


R. FRIEDLANDER & SOHN, Berlin N 


¥. W. 6, Carlstrasse ii. 


Just Published, our New CATALOGUE oF Works on 


PALAZ-ONT OLOGY. 


138 Pages, with 5082 Titles of Books, Papers, &c. 


Suppivisions.—Miscellaneous Palzontographical Works and Journals. 
Topographical Paleontology. Fossil Vertebrates. Fossil Evertebrates. 
Fossil Plants. Amber. 

Never before has been published a Catalogue so complete on the Literature 

of this Science. 

In the a ** Anatomy and Physiology of Plants.’ 

All our Catalogues are sent GRATIS AND POST FREE on application. 





Price 2s. 6d., Post free. 
ON FISTULA, and its Radical Cure by 
Medicines. By J. COMPTON BURNETT, M.D. 


‘JAMES EPPS & CO., 48 Threadneedle Street and 170 Piccadilly. 


| Professor of 





Science. 


| exposition. 


| made his own.” 





DEDICATED BY SPECFAL PERMZSSZO n 
TO HIS MAZESTY THE KING OF FTAL)). 








In 8vo, tastefully Printed on superior Paper, Cloth Extra, Gilt 
with Maps and numerous Lllustrations on Plate Paper, 


Price 12s, 6d. 
MOUNT VESUVIUS. 
By J. LOGAN LOBLEY, F.G.S., 


Physiography and Astronomy, City 
Author of ‘‘ Geology for All,” “‘ The Study of Geology,” 


&c., 
of London Coll 
&e. 


“© A decided gain to our English geological literature.’’— Science Gossi 

** We have no hesitation whatever in saying that this is the best account 
Cnt has yet been published in English.” —Buddder. 

** Highly interesting volume. . . . Travellers. . . cannot do better than 

read this volume.”—Daily Tele, eraph. 

**Handsome volume. . 
only by scientific ing juire TS, 
Ne 1politan volcano. 


and should be read r 
visitors to the attractiy: 


. profusely illustrated, 
but by ordinary 
~Cook's Excurstonist. 
‘ Likely to be of much use in leading travellers to observe for themsel\ 
one of the most interesting geological phenomena.” —Nature. 
“Most welcome . . . teeming with interesting facts. . . finished beauty 
. worthy of prominent place in the library.”—/Journal of Natura 


** 4 very complete account of all that is worth recording of the history 

he famous Neapolitan volcano, and will serve both as an excellent hand- book 
for visitors, and as an _ resting memoir and book of reference in its scien- 
tific aspects. The publishers have done their part admirably.”—Litera 
World. 

‘* Endeavours, and not unsuccessfully, to combine popular with scientific 
"Scotsman. 
** Admirable and exhaustive work.” — Standard. 
**A storehouse of information on a subject which the author has specially 
—Morning Post. 

**No more interesting work has 
readable and instructive. 


been recently 
a: nglish Mechanic. 

** Attractive, useful, and instructive... . 
tion... . . Worthy of a place in the ely of every scientist. 
master. 


published. . . . Most 


Valuable and timely public: 
— Sch 


London: ROPE R- & DROWLEY, 11 Ludgate Hill, 


Crown 8vo, Cloth. Price 3s. 6d. per Vol. ; Half Morocco, 6s. 


THE CONTEMPORARY SCIENGE SERIES. 


EpITrep BY HAVELOCK ELLIS. 


VotuMEs now ReEapy. 
> 
THE EVOLUTION OF SEX. By Prof. 
PATRICK GEDDES and J. ARTHUR THOMSON. With 10; 
Illustrations and 322 pages. 

“A work which, for range and grasp, mastery of material, originality, 
and incisiveness of style and tre: atment, is not readily to be matched in the 
long list of modern books designed more or less to popularize science.” — 
Scottish Leader. 


ELECTRICITY IN MODERN LIFE. By 
. W. DE TUNZELMANN. With 88 Illustrations. 

” Aa interesting account of the most recent developments of the practical 
applications of electricity to the every-day business of life—not in commerce 
only, as in the telephone, but in medicine and in gwar, for example. ‘The 
work is well illustrated.” — Scotsman. 


THE ORIGIN OF THE ARYANS. By 


Dr. ISAAC TAYLOR. With numerous Illustrations. 





To’ BE FOLLOWED BY 


PHYSIOGNOMY AND EXPRESSION. 
By P. MANTEGAZZA, [Ready Fanuary 25. 
nan: AE TEe SCOTT, 


GALTON’S WHISTLES 


For Determining the Upper Limits of Audible Sound 
in Different Persons. 
Prices 10s. 6d, and 2is. 


GEORGE SPILLER, 
MANUFACTURING OPTICIAN, 
3 WIGMORE STREET, W. 


London : 24 Warwick Lane, Paternoster Row. 
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WILLIAM WESLEY AND SON, 


Scientific Booksellers and Publishers, 
28 ESSEX STREET, STRAND, LONDON. 


The following recently-published 


HATURAL HISTORY AND SCIENTIFIC BOOK CIRCULARS 


include a portion of their stock :— 

No. 97: -7CHTHYVOLOGY}; Reptilia and Amphibia; General Zoology 
including Ancient Works, Biographies, Classification, Darwinism 
Mi anuals, Periodicals, Transactions of Societies ; Anatomy, Physiology 

d Embryology. Price 4d. 

Mo. Gs. ORNITHOL OGY; Local and British Ornithological Faunas ; 
Foreign and Exotic Ornithologic: al Faunas; Cage Birds and Poultry ; 
On iithological Monographs; Periodicals and Systematic Works. 

(AMM. 1LIA; including Cetacea, Sirenia, and Pinnipedia. 
FAUNAS AND GEOGRAPHY of Great Britain and Ireland, 
Continental Europe, Africa, America, Arctic Regions, Asia, Austral- 
asia. Z00L0GIC. AL VOYAGES. Over 1000 Works. Price 4d. 


W. WESLEY & SON, 


28 See Seon, Strand, London. 





Just Published, Parts 1 and 2, with 6 Coloured Plates, 4to, 5s. each, Post 


free. 
NORTH AMERICAN BIRDS. By H. 


NEHRLING. To be completed in 12 Parts, containing 36 Coloured 
Plates after Water-colour Drawings by Prof. Roserr RipGway, of the 
United States National Museum, A. GoErtnG, and Gustav MUETZEL. 

W. WESLEY & SON, 28 Essex Street, 


Strand, London. 





THIRD EDITION, MUCH ENLARGED. 


This Day, Crown 8vo, 400 Pages, with 145 Illustrations, 7s. 6@., 
(Post free). 


ELECTRIC LIGHT: ITS PRODUCTION 
AND USE. Embodying plain directions for the treatment of dynamo- 
electric machines, batteries, accumulators, and electric lamps. By 
J )HN W. URQUHART, Electrician, Author of ‘‘ Electro-plating,” 

‘Electro-typing,” &c. Third Edition, Carefully Revised, with Large 
Additions. 


London: CROSBY LOCKWOOD & SON, 7 Stationers’ Hall Court, E.C. 


KING, MENDHAM, & Co., 


Electrical Engineers 
AND 


Cloth 


Manufacturing Electricians, 

SPECIALTIES.—K.M.B. Patent 
Pocket Galvanometer. Price, Post free, 
12s. 9@. ; Case, 1s. 6d. extra. Testing 
Instruments, Primary Batteries, Wims- 
hurst Machines of Improved Pattern. 


Western Electrical Works, 
BRISTOL. 
New ILLUSTRATED CATALOGUE, 
Post free, 43d. 


Specially compiled List of Electrical 
Publications, bse 2d, 


TUDSBURY & SONS’ 


NEW HIGH-TENSION EBONITE 
“CYLINDER” WIMSHURST 


ELECTRIC MACHINE. 


Four cylinders, immense power. Simplest, best, 
and cheapest Machine yet invented. Further Im- 

rovements this Season. Dr. Brewer, the well- 

nown author, says of our Machines:—‘‘ Far more 
perfect than any hitherto invented.” CyLINDER 
MACHINE, GIVING 6-INCH SPARK, £3 7s. New 
Illustrated Catalogue, One Stamp. 


EDWINSTOWE, NEWARK, 








INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 


DENT’S NEW ILLUSTRATED 


CATALOGUE of HIGH-CLASS 

—— WATCHES and CLOCKS at 
‘ REDUCED PRICES, sent post 

free on application to E. DENT 

, and Co., Makers to the Queen, 
61 STRAND, LONDON, 

or 4 ROYAL EXCHANGE. 


RY, 
yy W.C., 








SCIENTIFIC INSTRUMENT 
MAKERS 
TO HER MAJESTY THE 
QUEEN 
AND THE GOVERNMENT. 


NEWTON & CO. 


Makers of every descrip- 
tion of OPTICAL and 
PHYSICAL APPARA- 

TUS of the highest class, 
for Colleges, Institutions, 
&c. 

Catalogue of 
OPTICAL LANTERNS, 
PROJECTI( N- APPA- 
RATUS, & SLIDES, 3d. 


NEW ILLUSTRATED 
CATALOGUE OF 
SCIENTIFIC APPARATUS, 
; - ul 144 pages, 6d. 
WIMSHURST ELECTRICAL MACHINE. 


Best Quality, giving full 43-inch Spark in Air, £5. As made for the 
Science and Art Department. 


NEWTON & 


3 FLEET veieinanenit TEMPLE BAR, LONDON, E.C. 





OIL, ENGINE 


(PRIESTMAN’S, HUME’S, & ETEVE’S PATENTS). 
NO COAL. NO CAS. NO BOILER. NO SMOKE. 

USES COMMON MINERAL OILS ONLY. 
NO EXTRA INSURANCE CHARGED, 


Royal Agricultural —_ s Silver Medal at Nottingham, 1888, 
and at Windsor, 1889. 


SUITABLE FOR ANY DRIVING PURPOSES. 


Fullest Particulars on application to 


PRIESTMAN BROS., Lro., 


Works: Hull. London Office: 73a deena Victoria Street, E.C. 


JOHN J. GRIFFIN & SONS, Limite, 


MANUFACTURERS OF 


CHEMICAL & PHILOSOPHICAL APPARATUS, 


NOW READY, 
Illustrated Classified and Descriptive 


CATALOGUE of CHEMICAL APPARATUS. 


Royal 8vo, 113 pp., Illustrated with nearly 600 Woodcuts, 
6d., Post free. 


22 GARRICK STREET, COVENT GARDEN, 
LONDON, W.C. 


>it NLEY Vie 


—— 








Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices, 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—-GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
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To the United States, the Cuuas &e. : 

MR. sce > Coote ee 

| nee eee ee 

Quarterly Teece rrr eee ee . 
To India, China, and Japan :— 

(PER ee ee eee 


6 
Hali-yearly. 2. 2 se ce ee vercece 18 6 
2. are ee ee ee ee 


CHARGES FOR ADVERTISEMENTS. 


Three Lines in Column 2s. 6d. 9d. per Line after. 
ss & 


One Eighth Page, or Quarter Column o 18 
Quarter Page, or Half a Column I 15 
Half a Page, or a Column wee & Oe 
Whole Page .---------+++-+ 6 6 
Money Orders payable to MACMILLAN & CO. 
OFFICE : 29° BEDFORD STREET, STRAND, W.C. 
Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type- Writing, are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid A tam, used with ordinary pen and paper. Auto- “. “ 
resemble wvit/en letters. Used at the House of Lords, &c. 


AUTOCOPYIST DEPT. (A.E.T.Co., La.), 


London Wall, London, and 52 Princess Street, Manchester. 


AN 
INFALLIBLE 
REMEDY 


For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled. 

















NATURE 








SEE: PRICE > LIST. 


senate BrosBrewers, London SW. 
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F.H. BUTLER, M.A. Oxon., A.R.S.Mines, &, 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, S.W., 
Near the British Natural History Museum. 


English and Foreign, Rocks, Minerals, Fossils, Shells, and othéy 
Objects of Natural History. ' 


A large series of interesting rocks now in stock from remote loca 
the Highlands, including ‘‘ Haggis” rock, Canisp Porphyry, and A 
Pikrite and Peridotite ; also numerous micro-sections of little-know 
from Cornwall and elsewhere, well crystallized Pajsbergite, Brandtite, 
jevite, and Braunite; exceptionally fine polished Bloodstone, Cir 
from the Avala Mine, Servia; Lancashire ferruginous calcite (the lar 
yet raised), and Brazilian Rock- crystals. Among the recent acquisit 
fossils are specimens from the Caradoc of the Oany River, and rare De 


corals. 


MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 

VERY FINE CRYSTALLIZED GOLD NUGGETS FRoy 
JOHANNESBURG, WEIGHING I TO 15 OZS., ALSO THE NEW 
MINERALS EUDIDYMITE, KOKKULITE, BERYLLONITE, 
SPERRYLITE, ARGYRODITE, 

A Large Assortment of Beautiful Specimens, very suitable for Present 
from all Prices. Inspection invited. 


COLLECTIONS FOR STUDENTS AND PROSPECTORS 
Blowpipe Apparatus, &c., &c. 
PRECIOUS STONES. 


Catalogue Free 





Lessons given. 


THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. Hartine, F.L.S., F.Z.S., member of the 

British Ornithologists’ Union ; contains— 

Original Articles by well-known naturalists in every branch of zoology ; 
habits of animals; arrival and departure of migratory birds ; occurrence of 
rare birds; distribution and migration of British fresh- -water fish ; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh. 
water mollusca, with remarks on the haunts and habits of the species ; and 
other matters of general interest to those who delight in natural history 
Reports of the Linnean, Zoological, and Entomological Societies. Review 
of natural history books. Occasional translations from foreign zoolo »gica 
journals of important and interesting articlesin various branchesof zoology 
There are occasional woodcuts. 


SIMPKIN, MARSHALI, & CO., Stationers’ Hall Court. 



































WIMSHURST MACHINE. 


Works in any Weather. 


Size giving 4: Sparks, £4 10s. 


SCHOOL APPARATUS, 


Approved by Science and Art Department. 


HARVEY @ PEAE., 
6 CHARING CROSS ROAD, W.C. 
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MESSRS. MACMILLAN AND CO. '§ NEW BOOKS. 


DEMETER: AND OTHER POEMS. 


By ALFRED LORD TENNYSON, D.C.L., Poet Laureate. 
Fcap. 8vo, 6s. 





NOW READY, New and Cheaper Edition, in 2 Vols., Extra Crown 8vo, 25s. 


THE AMERICAN COMMONWEALTH. 


By JAMES BRYCE, M.P., D.C.L., 
Regius Professor of Civil Law in the University of Oxford, Author of ‘‘ The Holy Roman Empire.” 
I.—The NATIONAL GOVERNMENT. | PART IV.—PUBLIC OPINION. 
II.—The STATE GOVERNMENTS. PART V.—ILLUSTRATIONS Anpb REFLECTIONS. 
IIIL—THE PARTY SYSTEM. | PART VI.—SOCIAL INSTITUTIONS. 


THE LIBRARY REFERENCE ATLAS OF THE WORLD. A Complete 
Series of 84 Modern Maps. By JOHN BARTHOLOMEW, F.R.G.S. With Geographical Index to 100,000 places. Half- 
Morocco, Gilt Edges. Folio, £2 12s. 6d. net. 

This work has been designed with the object of supplying the public with a thoroughly complete and accurate atlas of Modern 

Geography, in a convenient reference form, and at a moderate price. 


THE SCIENTIFIC PAPERS OF ASA GRAY. Selected by CuarLes SPRAGUE 
S spank 2 Vols. Demy 8vo, 215. 

Vol. I.—Reviews of Works on Botany and Related Subjects, 1834-1887. Vol. II.—Essays: Biographical Sketches, 1841- 1886. 

; A NEW BOOK BY MR. ALFRED RUSSEL WALLACE. THIRD EDITION. 

DARWINISM; an Exposition of the Theory of Natural Selection, with some of its 
Applications. By AL FRED RUSSEL WALLACE, LL.D., D.C.L., F.L.S., &c., Author of ‘* The Malay Archipelago, ’ 
“ the Geographical Distribution of Animals,” ‘‘ Island Life,” &c. With Portrait and M: ap. ‘Third Edition. Crown 8vo, 9:. 

NOW READY, WITH ILLUSTRATIONS AND MAPS. 

TRAVELS IN INDIA OF JEAN BAPTISTE TAVERNIER, BARON OF 
AUBONNE. Translated from the original French Edition of 1676, with a Biographical Sketch of the Author, Notes, 
Appendices, &c., by V. BALL, LL.D., F.R.S., F.G.S., Director of the Science and Art Museum, Dublin, Author of 
** Jungle Life in India,” ‘* The Economic Geology of India,” &c. With Illustrations and Maps. 2 Vols., Medium 8vo, 
£2 25. 

OLD AGE. The Results of Information received respecting nearly Nine Hundred 
Persons who had attained the Age of Eighty Years, including Seventy-four Centenarians. By GEORGE MURRAY 
HUMPHRY, M.D., F.R.S., Professor of Surgery in the University of Cambridge. Crown 8vo, 4s. 6d. 

SIXTH AND REVISED EDITION. 

A TREATISE ON DYNAMICS OF A PARTICLE. With numerous Examples. 
By PETER GUTHRIE TAIT, M.A., Hon. Fellow of St. Peter’s College, Cambridge, Professor of Natural Philosophy in 
the University of Edinburgh ; and the late WILLIAM JOHN STEELE, B.A., Fellow of St. Peter’s College, Cambridge. 
Sixth Edition, carefully revised. Crown 8vo, 12s. 

SECOND EDITION, REVISED AND GREATLY ENLARGED. 

ABSOLUTE MEASUREMENTS IN ELECTRICITY AND MAGNETISM. 
By ANDREW GRAY, M.A., F.R.S.E., Professor of Physics in the University College of North Wales. Second Edition. 
Kevised and Greatly Enlarged. Feap. 8vo, 5s. 6d. 


A POPULAR TREATISE ON THE WINDS. Comprising the General Motions 
of the Atmosphere, Monsoons, Cyclones, Tornadoes, Waterspouts, Hailstorms, &c. By WM. FERREL, M.A., Ph.D., 
late Professor and Assistant inthe Signal Service, Member of the American National Academy of Sciences, and of other 
Home and Foreign Scientific Societies. Demy 8vo, 18s. 


A TEXT-BOOK OF EUCLID’S ELEMENTS, including Alternative Proofs, 
together with Additional Theorems and Exercises, Classified and Arranged. By H. S. IIALL, M.A., and F. H. 
STEVE NS, M.A., Masters of the Military and Engineering Side, Clifton College. Globe 8vo. 

Book i Is. Books I. -IV. 35. Books I.-VI. and XI. 4s. 6:2. 
Books I. and II. Is. 6d. Books III.-VI. 3s. | Book XI. Is. 

ARITHMETIC FOR BEGINNERS. By J. Brooxsmitn, M.A., LL.B., St. John’s 
College, Cambridge ; Barrister-at-Law ; and sometime one of the Masters of Cheltenham College ; ; and E. J. BROOK- 
SMITH, B.A., LL.M., late Scholar and Law Student, St. John’s College, Cambridge ; Barrister-at-Law ; Instructor of 
Mathematics at the Royal Military Academy, Woolwich. Globe 8vo, Is. 6:/. 


MIDDLE-CLASS COOKERY-BOOK. Compiled and Edited for the Manchester 


School of Domestic Economy and Cookery. Pott 8vo, Is. 6d. 


MACMILLAN AND CO., LONDON. 
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JUST PUBLISHED. NEW EDITION OF WATSON AND SONS’ 
CATALOGUE OF 


MICROSCOPES, OBJECTIVES, & ACCESSORY APPARATUS. 


It contains jeithadbanhi suitable for every ie of investigation, many of quite new design, 
and all fitted with every modern improvement. 
Everyone interested in Microscopy. and especially intending purchasers of Instruments, should see this 
new Catalogue. 
FORWARDED POST FREE ON APPLICATION TO 


W. WATSON & SONS, Opticians to Her Majesty's Government, 
313 HIGH HOLBORN, LONDON, W.C., anp 251 SWANSTON ST., MELBOURNE, AUSTRALIA. 
ESTABLISHED 1837. 





such as driving 


s workshop, laundry machinery, chaff- 


“OTTO” 
= OTTO” | 
a | OVER 31,000 SOLD. 
2-MAN TO 100 H.P. INDICATED. 
NEW COMBINATION 
1 
‘5-MAN OTTO” AND PUMP, 
Suitable for Country Mansions. 
Pump can be disconnected at pleasure, and 
cutting, &c. 
Limited, 
MANCHESTER. 


CROSSLEY BROS,, 
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Engine used for other purposes, 


amateur’ 


[518 


TO H.R.H. THE PRINCE OF WALES, THE EMP2ESS OF GERMANY, &c. 


’s_--77 BRAND & €0.’S 
RAND s J BEEF 


SOUPS & > Us BOUILLON. 
\ 


SAKE PYSOLE yg 
A most Nutritious and Invigorating 


WN? \ 
SSENCES of BEEF, ir ee Beverage, made by the simple addition 
MUTTON VEAL & CHICKEN, SANE 5 } of Boiling Water, at a cost within the 


ned SEA STURTLE Sour & JEL 2 AY ran a reach of all. 
—— MEAT LOZENCES tc: SS [4 


ESTABLISHED 8s. 99 HATTON GARDEN, 
Discount for the Tr ile London, E.C. 
. OPTIMUS " ENLARGING APPARATUS. 
Patent Quick Acting Rack Adjustment. 


his \pp: wratus Comprises superior Mahogany Body Lantern and 
ng Bellows Camera adjusted by Rack and Pinion. The Lantern 
is fitted w vith powerful Refulgent Lamp, with 3 wicks, giving bril- 
liant illumination. Compound Condensers 
If with Russian Iron 
instead of 





rc 




















Mahogany Body. 


a s. — 
eo - > in. » no lens ... 0 Russian Iron Body, 
1., With superi or portr ait lens... ee 5-iN., ANd 4, «00 Japanned Metal. Brass Sliding ‘Tubes, 
6-in., no front ler ee 1 eee 6- in.,no , 30s. 45s. 
in. wit 1 superior ‘po rir nit Tens ooo 6-in., and , 
7-in. n » front lens ... pe vee J-iMey NO yy ne Each Mag ic Lantern is efficient for Exhibitic 
7-in., with superior portrait Tens... coe JeiMey F The Lens gives crisp definition, being a superior ac 
8-in., + tee 0 | matic ph otc »graphic combination, with rack and pini 
9 in., ae — Compound Condenser of 4 in. diameter. Three-\ 
se eTO-iM.y 4p 99 oe Refulgent Lamp, yielding a eee | Siessine 
» ++ 580 O ...12-in. - picture, Japanned Metal, compinte in Box......41 


ted by RichHakp CLay anv Sons, Limirep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MAcMILLAN AND Co., at the Office, 112 Fourth Avenue, New York.—TuurspaAy, January 9, 1890 





Sv¥er yr Swe 8 oe eer S lhUee OU 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


No. 1055, VOL. 41.] 


Registered as a Newspaper at the General Post Office.] 


NEWTON'S PATENT 
Scientist's Biunial Lantern, 


AS MADE FOR 
Oxford and London University 
Extension Lecturers, &c. 


Highest quality only, £14 145. 
New Catalogue of Optical Lanterns, 
Projection Apparatus, and Scientifi 

and other Slides, Four Stamps. 


NEWTON & CO., 
Opticians to the Queen and 
the Government, 


3 FLEET STREET, LONDON. 
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THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE. 





MAKERS OF 
PHYSICAL, PHYSIOLOGICAL, BOTANICAL, AND 
SCIENTIFIC APPLIANCES GENERALLY, 
Descriptions of which may be obtained on application. 


Drawings made on Stone and Wood, and the most refined work in Lithography 
and Colour Printing, as well as the various processes connected with 
Photography, done on the premises. 


Sole Authorized Makers of Pror. Ewinc’s SEISMOMETRIC APPARATUS. 
Quartz Fibres made as described by Mr. C. V. Bovs. 


Agents for the Microscopes of Cart Zetss, of Jena, and for the Earthquake 
Model (made in Japan) of Pror. Sekiya. 


: Now Ready, Vol. X. Complete. 
Price to Subscribers 21s, per Yearly Volume, post free. 


THE JOURNAL OF PHYSIOLOGY, 
Edited by MICHAEL FOSTER, M.D., F.R.S. 
Published by the Proprietors and sold on their behalf at 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY’S WORKS, 


ST. TIBB’S ROW, CAMBRIDGE, 


THURSDAY, JANUARY 16, 1890. 





[PRICE 15 CENTS. 


- 


[All Rights are Reserved. 9 


& CO., mitts. 
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132 HORSEFERRY ROAD, WESTMINSTER. 


TELEPHONE No. 31 TELEGRAPHIC AppRESS : SECOHM, LONDON. 


NEGRETTI AND ZAMBRA’S 
OPERA, RACE, & FIELD GLASSES 


OF EVERY DESCRIPTION. 
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Barometers, Microscopes, Telescopes, 
Magic Lanterns, &c., &c. 


Illustrated Price Lists posted free to all parts of the World. 


NEGRETTI & ZAMBRA, 


OPTICIANS AND ScleNTIFIC INSTRUMENT MAKERS TO THE QUEEN. 
HOLBORN VIADUCT, E.C. 
Branches:—45 CORNHILL; 122 REGENT STREET. 
Photographers at the CRYSTAL PALACE, 
N. & Z.’s Large Illustrated Catalogue, 1200 Engravings, Price 5s. 6d- 
Telephone No. 6583. Telegraphic Address: ‘‘ Negretti, London.” 
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MERCHAN ty ‘VENTURERS’ SCHOOL, 
BRISTOL. 


The HEAD-MASTERSHIP of this School of Science, Art, Technology, 
and Commerce will become VACANT after the Examinations in MAY 


1890 

The School works in connection with the Department of Science and Art, 
and the Head-Master must be qualified to teach, and superintend teaching, 
under the conditions laid down by that Department. 

He will be required to devote his whole time to the work of the School, 
and to be responsible personally for the Chemical Branch of it, which has 
large and walk l-appointed Laboratories. 

There are upwards of 1 300 Students now in attendance. 

Evening Classes form an important part of the School. 

Applications for the Head-Mastership must be sent in to the underwritten 
address before JANUARY 31, 1890, and may be accompanied by Copies of 
not more than Five Testimonials. 

Applications from Candidates who cannot show that they have had expe- 
rience in teaching and in organizing Schools, and in the modes of scientific 
and technical education, or from Candidates above the age of Thirty-five, 
will not be considered. 

The Salary, made up partly of a fixed payment, partly of Capitation Fees, 
and partly of a share of Grants on results of examinations, will be guaranteed 
at not less than £500 a year 

Further information may be obtained from GrorGe H. Porr, Merchants’ 
Hall, Bristol. 


ROYAL INSTITUTION OF GREAT 
BRITAIN, 


ALBEMARLE STREET, PICCADILLY, W. 


TUESDAY Next (January 21), at 3 o'clock, GEORGE JOHN 
ROMANES, Esgq., M.A., F.R.S., Fullerian Professor of Physiology, R.I. 
ing oe Ten Lectures on the POST-DARWINIAN PERIOD. One Guinea 
the Course. 

THURSDAY (January 23), at 3 o'clock, EDWIN ROSCOE MUL- 
LINS, Esq. : First of Three Lectures on SCULPTURE in RELATION 
tothe AGE. Half-a-Guinea. 

sas UaDay (January 25) at 3 o'clock, Prof. FLOWER, C.B., D.C.L., 

: First of Three Lectures on The NATURAL HISTORY of the 
HORSE: and of its EXTINCT and EXISTING ALLIES. Half-a- 
suinea, 

Subscription to all the Courses in the Season, Two Guineas. 

The FRIDAY EVENING MEETINGS will begin on January 24, at 
9 o'clock, when Prof. DEWAR, M.A., F.R.S., will give a Discourse on 
The SCIENTIFIC WORK of JOUL E, 

To these Meetings Members and their Friends only are admitted. 


CITY AND GUILDS OF LONDON 
INSTITUTE FOR THE ADVANCE- 
MENT OF TECHNICAL EDUCATION. 


CENTRAL INSTITUTION. 
COURSE OF LECTURES ON ELECTRICAL TECHNOLOGY, 
By Prof. W. E. AYRTON, F.R.S. 








The Course for the Spring Term includes Lectures on Accumulators, | 


Electric Lamps, Arc and Incandescent. 
Transformers, Direct and Alternate Current, Electric Traction, Telpherage, 
Distribution of Energy electrically. 
Fee, 14 Guineas per Term, or 3 Guineas per Sessior 
The Lectures will be given on an INDAYS and W EDNESD: AYS from 4 
to 5 o’Clock, beginning on JANUARY 1s. 
Particulars and tickets for the Course may be - ained on application to 
the Dean, Central Institution, Exhibition Road, S.V 
JOHN WATNEY, 
WALTER S. PRIDEAUX, 


.} Ho Hon. Secretaries. 


GEORGE HERIOT’S TRUST. 


HERIOT-WATT COLLEGE, 
EDINBURGH. 
PROFESSORSHIP OF PHYSICS AND ELECTRICAL 
ENGINEERING, 

The Governors having resolved to appoint a Professor of Physics and 
Electrical Engineering, will be glad to receive applications from Candidates 
for the appointment. Written Applications, accompanied by 30 Copies of 
lestimonials, should be sent to the TREASURER of George Heriot’s Trust on 

or before JANUARY 20, 1890 


The Salary of the Protessor is £400 per Annum. Enquiries as to | 


the Duties of the Professorship should be addressed to Principal OciLvig, at 
the Heriot-Watt College. Candidates are requested to abstain from calling 
on the Governors unless they are invited to do so. 
DAVID LEWIS, Treasurer. 
‘TREASURER’S CHAMBERS, 
20 York P wants Edinburgh, December 20, 1889. 


GOVERNMENT GRANT of £4000 for the | 


Promotion of Scientific Research.—Applications for the Year 1890, to be 
considered at the Annual Meeting of the Government Grant Commuttee, 
must be forwarded to the SecrETARIES, Royal Society, Burlington 


House, London, W., marked ‘‘ Government Grant,” before MARCd yg, | 


and must be written upon Printed Forms which may be obtained of 
the AssISTANT SECRETARY. 





| LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Brachionus pala, with sketch and 
description. He also sent out Volvox globator, Trout Ova, Philodina roseola, 
Floscularia, Corethra plumicornis, Limnias ceratophylli, Melicerta ringens, 
Stephanoceros, Argulus foliaceus ; also Amoeba, Hydra, Vorticella, Crayfish, 
Dog-Fish, Amphioxus, and other ‘Specimens for Biological Laboratory work. 

Weekly Announcements will be made in this place of organisms T. B. 


is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months iw S * cries of £1 1s., 
or Twelve Tubes for 10s. 


Portfolio of besmasnmecn Eleven Parts, rs. each. 


CRYSTAL PALACE EDUCATIONAL 
INSTITUTIONS. 
THIRTIETH SESSION. 
The Highest Education in Art, Science, and Literature. 
Lap‘Es.—I. THE SCHOOL. -Fine Arts, Letters, Science, Music, 


Single Studies. : i 
Lapiges.—II. THE JUNIOR DIVISION. Compteon i Educational 

Course. Inclusive Fee. MONDAY, JANUARY 
GENTLEMEN.—SCHOOL OF PRACTICAL ENGINEERING. I. 

Mechanical Course. II. Civil Engineering Division. III. Colonial 


Section. 
Prospectuses in the Library next Byzantine Court, Crystal Palace. 


F. K. J. SHENTON, F.R. Hist.S.. 
Superintendent Educational Department. 








The ROYAL COLLEGE of PHYSICIANS 
of LONDON and The ROYAL COLLEGE 
of SURGEONS of ENGLAND. 


NEW LABORATORIES. 

Notice is hereby given that the Appointment of a DIRECTOR to superin- 
tend the New Laboratories erected by the Colleges on the Victoria Sabents- 
ment will shortly be made, and Candidates for the Appointment are now 
inv.ted to transmit to the SECRETARY, on or before FRIDAY, January 17, 
their Applications, accompanied by a Statement of their Qualifications for 


the Post. 
Particulars relating to the Salary and to the Duties of the Ameintmons 


may be obtained on Application to the SECRETARY, Examination Hall, 
Victoria Embankment, London, W.C. 
FREDERIC G. HALLETT, Secretary. 


January 1, 1890. 


NATIONAL HOME READING UNION. 


The Council propose to Appointa GENERAL SECRETARY. Salary, 





| £300 per annum, with increment proportional to number of Members. 


University Graduate desirable. Under Forty. Whole time given to work. 
Applications, with Copies of not more than Six Testimonials, and Three 


| References, to be sent to Dr. Hit, Master of Downing College, Cambridge, 


by FEBRUARY 1. Prospectus on application. 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
Principat—DR. H. J. WEBB, B.Sc. 
Thorough practical and scientific Training in Agriculture. Preparation 





| for the Colonies. Students gained the First, Third, and Fourth Scholar- 
| ships of the Royal Agricultural Society, 1888. 


WANTED, by the MIDLAND SOCIETY 





of NATURAL SCIENCE and LITERATURE, Two SCIENTIFIC 
LECTURERS, for February 12 and May 14. Experimental Lectures 
preferred. Reply, stating Lowest Fee, as above, 13 Ranmoor Park, 
Sheffield. 


EXAMINATIONS. — THOROUGH PRE- 
PARATION by Graduates for Matriculation, Intermediate Arts and 
Science, Prelim. Sci., &c. Special facilities for practical work in 
Biology. —** PRACTICAL,”’ 27 Inerescesttind Lane. 








AN EXPERIENCED MICROSCOPIST, 


M.A., Cambridge, who has at present time to spare, would UNDER- 
TAKE SKETCHING from MICROSCUPE.—MicroscorE, Mr. 
Deek's, stint Street, Shanklin, Isle of Wight. 





OSTEOLUGICAL SPECIMENS, 
MODELS, &c.—MOORE BROS., 49 Hardman Street, Liverpool. 
Price List, "Three Stamps. 





THE NEW PATENT 
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TO SCIENCE LECTURERS. 


HUGHES'S PATENT COMBINATION OPTICAL LAN 
TERN, used by W. Lant CarrenTER, Esq., Prof. Fores, B. J. MALDEN, 
Esq. New Oxyhydrogen Microscope. Grand Results. Docwra ‘Triple, 
Prize Medal, Highest Award. Patent Pamphagos Lantern Science Lecture 
e Novelties Cheapest and Best. Elaborately Illustrated Catalogue, 
Pages, 1s. ; Postage, sd. Smaller do., 6d. tan: meg feu HUGHES, 
alist, Brewster House, Mortimer Road, Ringdend, ¥ 


See Mr. 


The Oldest in the World. 
[WENTY LARGE PHOTOGRAPHS, and Description 
Words, price £2 2s. 
Ta rat hom the same negatives as those sent to the Paris Observatory. 
THOS. CHILD, Peking, and 130 Lewisham High Road, SE. 


of over 1000 


ROCK SECTIONS CUTTING MACHINES 
Prize Medal awarded by the Jury of the late Exhibition of Inventions. 
Price £5. 


Sole Makers — 


CUTTELL, 47 Rathbone Place, Oxford Street. 


SILVERED-GLASS REFLECTING 
TELESCOPES. 


CALVER’S well-known TELESCOPES received the Highest Award for 
‘Excellence and Improvements” at the International Exhibition, London. 
Catalogues and Testimonials, 1s.—G. CALVER, F.R.A.S., Widford, 
Chelmsford. 


A CAMBRIDGE GRADUATE (2nd Class, 
Part ii., Natural obtain Collecting or 
Observing Work ” Narurt 
Office. 


WEAK AND DEFECTIVE SIGHT.— 


SPECTACLES scientifically adapted to remedy impaired vision by 
Mr. ACKLAND, Surgeon, daily, at Horne AND THORNTHWAITE’S, 
Opticians to the Queen, 416 Strand, L ondon. The weak-sighted should 
read Ackland’s ‘‘ Hints on Spectacles.” 6d., post free 





Sciences Tiipos), desires to 
in Foreign Countries.—Apply, ‘‘ B.A.,” 


Fretwork & Carving. 
Highest Award— Gold Medal for Tools & Patterns. 


Machines, Designs, Tools, Wood, 
Mirrors, 
Hinges and Fittings, Varnish, &c. 


Fret-saw Outfit on Card, with Instructions, s. d. 


ree 
No. 2, with Wood oo 3 6 
superior do. «+ see see eee nee tee ee GO 
Carving Tools, with Boxwood Handles, ready for use, 
; rice gs. free. 
If you want good designs, and are competing for exhibition, try ours, for 
which we receive testimonials daily. 
ita? See our complete Catalogue, 64 pages 4to, containing 
of Designs published, sent free for 6 Stamps. 


HARGER BROS., SETTLE. ~ 


Set of 12 Best 


the best variety 





¢ 
4 


> 
L 
° 
Ss 
2 
eo? 


on my return. 


The resul 
housand feet anc 


the extreme error noted be 
was frequ 


Amongst several unsolicited Testimonials the two 
ROBT. J. ELLE RY. 


following have been received by the maker :— 
October 10, 1888. 


Dear Str,—The Watkin Aneroid only reached me 


Observer, Scott. Met. Soc. 


f an 


EpinspurGH, May 31, 1889. 
at the Observatory the Aneroic 


Dear Sir,—I have just returned from a six weeks’ 
stay at the Ben Nevis Observatory, and while ie 


had an opportunity of testing the admirabl 


WATKIN 
ANEROID BAROM ven. 
IN FLAT WATCH SIZE. 
Tue OssERVATORY, MELBOURNE, 
I am very much pleased with i it, and 
(Signed) 
R. C. MOSSMAN, F.R.M.LS., 


“ 


4 


NOW MADE 


it with the standarc 
results obtained speak volumes for the high-class work 


THE NEW PATENT 


manship and great accuracy you have attained in the 
(Signed) 


have given it a pretty severe trial with very sat 
manufacture of this instrument. 


by taking it down a couple of t 


your new ‘ Watkin” Aneroid. 
comparing 


most satisfactory, 
about the one-hundredth o 


three weeks ago. 


results. 


KING, MENDHAM, & Co., 


Electrical Engineers 
AND 
Manufacturing Electricians. 
SPECIALTIES.—K.M.B. Patent Pocket Gal- 
vanometer. Price, Post free, 12s. 9@.; Case, 
1s. 6a. extra. ‘Testing Instruments, Primary Bat- 
teries, Wimshurst Machines «f !mproved Pattern. 


Western Electrical Works, Bristol. 


New ILLustrarrp CATALOGUE =, PosT FREE, 44d. 


TUDSBU RY & SONS’ 


NEW HIGH-TENSION EBONITE 
“CYLINDER” WIMSHURST 


ELECTRIC MACHINE. 


Four cylinders, immense power. Simplest, best, 
and cheapest Machine yet invented. Further Im- 
provements this Season. Dr. B KEWER, the well- 
known author, says of our Machines: —‘‘ Far more 
perfect than any hitherto invented.”” CYLINDER 
MACHINE, GIVING 6-INCH SPARK, £3 7s. New 
Illustrated Catalogue, One Stamp. 


EOWINSTOWE, NEWARK, 





Mathematical Instrument Manufacturer to > a: M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every Description, 

Of the Highest Quality and Finish, at the most Moderate Prices. 
Lllustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gop Mepat in the International Inventions Exhibition 1885 for Mathe- 

matical Work. Silver Medal, Architects’ Exhibition, 1886. 

Address :—GREAT TURNS!tILE, HOLBORN, LONDON, W.C 


MADE WITH BOILING WATER. 


EPPS'‘S 


CRATEFUL—COMFORTINCG. 


COCOA 


MADE WITH BOILING MILK, 
GEO. REES:’ - (CHE APEST HOUSE 


IN LONDON.) 


The 
Most Important EN GRA. Vv InNGSs, 
Pictures 
by all the 
Principal Artists 
of the 
Present Day. 
115 STRAND; 


at Lowest Prices, 
ETCHINGS. 


A Large Selection of Sporting Pictures. 
STREET, COVENT GARDEN 


41-43 RUSSELL 


J. HICKS, 
§, 9, &10 Hatton Garden, London. 


To be obtained of all Opticians. 


J. 





IXxxXvill 


D. APPLETON & 
NEW BOOKS. 


CO.’S 


Crown 8vo, Cloth, 9 


EUROPEAN SCHOOLS: or What I 


Saw in the Schools of France, Germany, Austria, and 
Switzerland. By Dr. L. R. KLEMM. 


, 65. 


HOW TO STUDY GEOGRAPHY. By 


F, W. PARKER. 


Crown 8vo, Cloth 


Demy Svo, ( loth, 6s. 


ASTRONOMY WITH AN OPERA 


GLASS : a Popular Int a ion to the Study of the Starry 
Heavens with the of Optical Instruments. By G. 
P. SERVISS. With i rams 


Sin 

Third Edition, Cloth, 7s. 6a. 

OUR HEREDITY FROM GOD: con- 
sisting of Lectures on Evolution. By E. P. POWELL. 


able, earnest, and setae mind.” 


Crown $vo, 


; _ work of a very 


WW 
Crown 8vo, th Extra, 6s. 


THE GARDEN'S ‘STORY; or Plea- 


sures and Trials of an Amateur Gardener. By 
ELLWANGER. 


D. APPLETON & CO., 
House, Paternoster Square, London. 


, Price Twepence: Post Pr Twopen 


“NATURE NOTES, 


SELBORNE SOCIETY’S MAGAZINE. 
THE NEW MONTHLY 

ter Rev. PERCY MYLES, B.A.. F.L.S., 

BRITTEN, F.L.S., rhe th oo he x 


pourn al of {> 


Caxton | 





N e-Halfpenny. 


Rea 


tHE 


and JAMES 
litor of 


ymmon study, 
against the 


The objec t of this Ma 
ind for the defence of 
destruction by whic ey 1. 

number of eminent , and otl vers” interest ted i in the 
preservation of Nature, have expresse 1 approval ¢ ) an 
promise pate tg m. Af PS 
in the first number, Now Ready ublished on the 


HENRY SOTHERAN & co, 
W.C, ; » Pi idilly, W. ; and 4 


of Nature 


autiful IT int oar the ’ 


{ 


n 
15th of each Month, by 


136 Strand, ) Cross Street, Mane hes er. 


R. FRIE DL ANDE R & SOHN, Berlin N. W. 6, € liens ii. 


hitch RE NOVITATES. 


of all 
NATURAL HISTORY AND SCIENCES. 
Published every Fortnight 


Current Literature Nations on 


THE EXACT 
Price 4s. a Year, 


of 


Post free. 


The 
Geology, 
Periodicals, 
(Year 1889),'7 


most complete Bibliographpy of Zoology, Botany, Palzontology 
Mineralogy, Mathematics, Physics, Chemistry, containing al } 
separate Works, Reprints. small Memoirs, &c. Volume XI. 
litles of Books, on 480 Pages, with Index. 


Specimen Numbers GRATIS AND POST FREE. 


THIRD 


Crown 8vo, 4 


EDITION, MUCH ENLARGED. 


» Pages, with 145 Illustrations, 7s. 
(Post free). 


ELECTRIC LIGHT: ITS PRODUCTION 


AND USE. Embodying plain directions for the treatment of dynamo- 
electric machines, batteries, accumulators, and electric lamps. By 
JOHN W. URQUHART, Electrician, Author of ‘‘ Electro-plating,” 
Py «seein &e. Third Edition, Carefully Revised, with Large 
Additions. 


London : CROSBY LOCKWOOD & SON, 7 Stationers’ Hall Court, E.C. | 


Vhis Day, 6a@., Cloth 
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ean BELL’S LIST. 


lition, Revised eed 1 Enlarged, 


ELECTRIC LIGHT INSTALLATIONS 
— MANAGEMENT of ACCUMULATORS. A Practical Har 
By Sir DAVID SALOMONS, Bart., M.A., M.ILE.E. Wit 
jumerot is Illustrations, 5S. 
With numerous Illustrations, Wide Crown 8vo, 5s. 


ELECTRICAL ENGINEERING IN OUR 
HOMES AND WORKSHOPS. A Practical Treatise on Auxili 
Electrical Ys 4 atu. By SIDNEY F. WALKER, M.LE.E., 
\.M.Inst ibe 

** A capita 1} 


book. 


n which to begin the study of electricity.” —Scotsizq 
) 


Published. Paper, 2s. 6¢.; Cloth, 3s. 


Just Pt 
INDEX OF BRITISH PLANTS, AC. 
Ci RDING to the ‘‘ LONDON CATALOGUE” (Eighth Editio 
the Synonyms used by the Principal Authors ; an Alphabetical 
a Na mes; also, References to the Illustrations of Sy 
‘English Bot and Bentham’s “ * By ROB ERI 
rURNBUI ‘. 


WORKS BY A. J. JUKES-BROWNE, B.A., F.G.S., 


of England and Wales. 


THE BUILDING OF THE wor oplatecan 
Maps and W Study 

i, many chi 

a This i aw k whi 


THE "STUDENT'S HAND-BOOK OF 


PHYSICAL GEOLOGY. With numerous Diagrams and IlIlustratio 


3ritish Flora. 


irvey 


in Geographical Evolution. 
ll Post 8vo, 
mark of patient 


Illustrated by nume 
and conscientious w ork.” — 


h should be in the hands of every teacher of geolog 


tion is a very useful book dealing with geology 
MOU, 
seful to teachers and students the world over.”’ 


THE. “STUDENT'S HAND-BOOK OF 


HISTORICAL GEOLOGY. With numerous Diagrams and Illustra 
tions. Small Post 8vo, 6s. 
sig ‘Mr. Jukes-B i¢ is to be congratulated on having, w ith this volun 
ght his w itisfactory a conclusion.’’—A theneum. 
‘ jn a imiral 2d and well-executed “Hi und-book of Historical 
ation, 


"_¥o irnal of Edu 
GEORGE BELL & SONS, Covent Garden 


WALTER SCOTT’ S LIST. 


THE CONTEMPORARY SCIENCE SERIES. 


EpITED BY HAVELOCK ELLIS. 
VoLuMES Now REApy. 
THE EVOLUTION OF SEX. By Prof. 


PATRICK GEDDES and J. ARTHUR THOMSON. With 10; 
Illustrations and 3 


Lon hen York Street, 


Crown 


‘A work which e and grasp, mastery of material, originality 
and incisiveness of style and treatmer it, is not readily to be matched in th 
ae list of modern books designed more or less to popularize science. 


Scottish Lead 


ELECTRICITY IN MODERN LIFE. By 
G. W. DE TUNZELMANN. With 88 Illustrations. 

“An interesting z account of the most recent developments of the practical 
applications of el lectric ity to the every-day business of life—not in commerce 
or ily, as in the telephone, but in medicine and in twar, for example. ‘Ihe 
work is well illustrated. *— Scotsman. 


|THE ORIGIN OF THE ARYANS. By 


Dr. ISAAC TAYLOR. 
To BE FOLLOWED BY 
PHYSIOGNOMY AND EXPRESSION. 
By P. MANTEGAZZA. (Weady Fanuary 25. 
WALTER SCOTT, 2 


With numerous I ]lustrations. 


London: 4 Warwick Lane, Paternoster Row. 


Now Ready, Crown 8vo, Cloth Gilt, 3s. 
GEOLOGICAL MECHANISM; 
AN EPITOME OF THE HISTORY OF THE EARTH. 
3y J. SPOTTISWOODE WILSON. 
JOHN HEYWOOD, Manchester and London. 


OR, 





Post free. 


COLD-PREVENT- 


Price 1s. 
COLD-CATCHING, 
ING, COLD-CURING. By JOHN H. CLARKE, M.D. 

** 4 book for ever ’"—Christian World. 
JAMES EPPS & CO., 170 Piccadilly, 


Street. 


y house.’ 


London: and 48 Threadneedle 
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WILLIAM WESLEY AND SON, 


Scientific Booksellers and Publishers, 
28 ESSEX STREET, STRAND, LONDON. 


The following recently-published 


NATURAL HISTORY AND SCIENTIFIC BOOK CIRCULARS | 


include a portion of their stock :-— 
No. 97: —ICHTHYOLOGY ; Reptilia and Amphibia; C 
cluding Ancient Wo rks, Biographies, Classifica 
M: inuals, Periodicals, Transactions of Societies ; Anate 
and Embryology. P rice +" 
No.9 -—ORNITHOLOG g 
Foreign and Exotic Orn ith C 
Ornithological Monogray Periodicals and §S vatic Works. | 
[AMMALIA; including Cetacea,  Sirenia, P ‘inn ipe lia 
FAUNAS A ND GEOGRAPHY of Great Britain and Irelan 
Continental Eur ype, Africa. America, Arctic Regior i 
via. ZOOLOGIC. IL VOYAGES. Over 1000 Works. 


neral Zoology, 
Darwinism | 
1, Physiology 
ical Faunas ; 


Locz al and British  Ornithol 
al F 1 Poultry ; 


nas; Cage Bir 


W. WESLEY & SON, 28 Essex Street, London. 


Strand, 





PROF. TAIT. 
I, 


Svo, Second Edition, Price 


KRiGHr®. 


By P. G. TAIT, M.A, 


rofessor of Natural Phil 


In Crown 


sophy in the University of 


Tk. 


In Crown 8vo, Price 7s. 6. 


PROPERTIES OF MATTER. 
By P. G. TAIT, M.A., &c. 


ADAM & CHARLES BLACK 


| 
| 
| 
| 
| 
| 


Edinburgh : 


PROF. CHRYSTAL’S 


Now Ready, in Two Vols. Crown 8vo. 


ALGEBRA. 


tn El 


“ ALGEBRA.” 


‘ementary Text-book for the Higher Classes 
Schools and fer Colleges. 


By G. CHRYSTAL, M.A., LL.D., 


jonorary Fellow of Corpus Christi College, Cambridge ; 
Mathematics in the University of Edinburgh. 


of Secondary 


Professor of 


Part I., Second Edition, Crown vo, pp. 559, Price ros. ¢ 


Part II., Crown 8vo, pp. 588, Price r2s. 6:7. 


Edinburgh: ADAM & CHARLES BLACK. 





EYESIGHT AND SPECTACLES. 


Homeopathic Review, October 1, 1889 :—‘! Parents and those that 
shrink from using “per ei should read an original book, ‘IS BAD SIGHT 
ON THE INCREASE 

The School Board Chronicle ?, August 31, 
information can be gleaned from its pages. 

The Morning Post, July 23, 1889:—‘‘A considerable amount of 

mmon sense in Mr. Fournet’s arguments.” 


EYRE & SPOTTIS WOODE, 196 fp; 


1889 :—** Valuable 


Printed by 15 Stamps, post free. 
Address— 


MANCHESTER SQUARE, LONDON, W. 


PROPER GLASSES PRESCRIBED, 5s. 
By Author of the Above. Hours, 10 till 7. 
Spectacles — Eye-glasses at Civil Service Store 
Prices. 


18 BENTINCK ST., 
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DEATH AND DISABLEMENT BY ACCIDENT. 
THE RAILWAY PASSENGERS ASSURANGE COMPANY 


£1000 at Death and Full Benefits at £4 per 
HON. EVELYN ASHLEY, Chairman. 


Annual Income £250,000. 
ANNUAL POLICYHOLDERS. 


Assure Annum. 


50,000 
Iavested Capital and Reserve Fund £285,000. 
COMPENSATION PAID 


£2,7590,000. 

8 GRAND HOTEL BUILDINGS, W.C. 

:—64 CORNHILL, LONDON, E.C. 
WILLIAM J. VIAN, Se 


nd (Office : 
Head 


Once 


retary. 


JOHN J. GRIFFIN & SONS, Limiren, 


MANUFACTURERS OF 


“CHEMICAL & PHILOSOPHICAL APPARATUS. 


NOW READY, 
Tllustrated Classified and Descriptive 


CATALOGUE of CHEMICAL APPARATUS. 


Illustrated with nearly 600 Woodcuts, 
6d., Post free. 


STREET, COVENT GARDEN, 
LONDON, W.C. 


Royal 8vo, 113 pp., 


22 GARRICK 


DIGEST OF MR. HERBERT SPENCER'S WORKS. 


Just Put vo, Cloth, Price 15s. 

AN EPITOME OF THE SYNTHETIC 
PHILOSOPHY. By F. HOWARD COLLINS. With a Preface 
by HERBERT SPENCER. 

** 1 have read — s te akon at randor 

them very we ’"—Mr. SPENCER 7 

WILLIAMS & NORGATF, 


jlished, 


n here and and have found 


Prefac 


London and 


NERVOUS EXHAUSTION. 


PULVERMACHER’S WORLD-FAMED 
GALVANIC BELTS 


for the Cure of Nervous CoMPpLAINTS have received Testir n¢ nials fr 

Physicians to Her Majesty the Queen, and over Forty Memt 
Co I ege of Physicians of London. 

mms of NERVOUS EXHAUSTION, loss of 

RHEUMATISM, SCIATICA, PARALYSIS, 


are speedily removed by means of 


there, 
ll done 


Edinburgh 


»m three 
bers of the Royal 


The distressing sympt 
MUSCULAR POWER, 
EPILEPSY, &c., 


| PULVERMACHER’S World-famed Galvanic Belts, 


which convey the electric current direct to the affected parts, gradually 
and strengthening all the nerves and muscles, and goo 


arresting all symptoms of premature waste and decay. 


Dr. \ INES, Fellow of the Royal College of Physicians, writes, September 
‘Having used Mr. PULVERMACHER’S BELTS for many 
I am ina position to speak of their 
great value as a curative agent in cases of ——— disease or functional 
malady where E lec tricity is l.kely to be serviceable. I am entirely convinced 
of their efficacy. 


Dr. Gotpinc Birp, M.D., Physician, Guy’s Hospital, says:—‘‘I can 


hardly recommend Mr. PULVERM ACHER’ S INVENTION too strongly 
to the notice of my medical brethren.” 


Sir Cuartes Locock, Bart., M.D., says :—‘*‘PULVERMACHER’S 
BELTS are very effective in neuralgia ar nd rheumatic affections, and I have 
prescribes d them largely in my practice for other similar maladies, paralysis, 

” 
&c. 


19, 188 


For full Price List and Particulars see new Pamphlet, 


‘“GALVANISM : Nature’s Chief Restorer of Impaired 
Vital Energy.” Post free from 


PULVERMACHER’S 
GALVANIC ESTABLISHMENT. 


194 REGENT STREET, LONDON, W. 
ESTABLISHED OVER FORTY YEARS. 
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SUBSCRIPTIONS TO “NATURE.” MINERALOGY. 
s. d ~ a ae of 
Weatly. « see eee eee ee - 2 SAMUEL HENSON, 
ed al cone es sss e eee 97 REGENT STREET, LONDON, W. 
ee es eee he aes ESTABLISHED 1840. Late 277 STRAND 
To the United States, the Continent, &c. :— VERY FINE CRYSTALLIZED GOLD NUGGETS FROM 
Yearly. ©. + ee ee ees toe : JOHANNESBURG, WEIGHING I TG I5 OZS., ALSO THE NE\\ 
aoe 20 gl OS eS BLS: eB RIS ” Ps MINERALS EUDIDYMITE, KOKKULITE, BERYLLONITE, 
nc Me ee SPERRYLITE, ARGYRODITE. 


A Large Assortment of Beautiful Specimens, very suitable for Presen: 
from all Prices. Inspection invited. 


To India, China, and Japan :— 


Half- Dearly cia se ies oot ay ¥ : Cu.LLECTIONS FOR STUDENTS AND PROSPECTORS. 
DE bask ee awn ce eee ED Blowpipe Apparatus, &c., &c. 


. _ PRECIOUS STONES. 
CHARGES FOR ADVERTISEMENTS. | _ “esos siven I out 








Three Lines in Column 2s. 6d. 9d. per Line after. 
ones eer eM HOLLOWAYS PILLS eee 
tighth Page, or QuarterColumn ... O11 
Sead Gop, ~ aif Cole 2.4 s 28 O MEDICINE 
Half a Page, ora Column ........3 5 0 Is unequalled in the Cure of all Disorders of the LIVER, 
Whole Page . . +--+ ee eee eee 6 6 0 STOMACH, KIDNEYS AND BOWELS. A Great PURI. 
Pees FIER of the BLOOD; a Powerful Invigorator of the 
Money Orders payable to MACMILLAN & CO System, if suffering from WEAKNESS AND DEBILITY, 


OFFICE: 29 BEDFORD STREET, STRAND, W.C. and is unequalled in Complaints incidental to Females. 


























PURE ENGLISH BEERS - 


 —— Sounn& Nutritious. 





\ 


SOUND 8 & BRIGHT. 







See: PRICE + LIST. 


ree Bro: Brewers, London. SW. 


WIMSHURST MACHINE. 
Works in any Weather. Size giving 4: Sparks, £4 10s. 


SCHOOL APPARATUS, 


Approved by Science and Ari Department. 


EARVEWY @ PEAE,, 
6 CHARING CROSS ROAD, W.C, 


caraoave Frat 99 HATTON GARDEN, 
ON, & RAYMENT, 2:22 ce conten ‘Ec 
“ce 
OPTIMUS = ENLARGING APPARATUS. 
Patent Quick Acting Rack Adjustment. 


This Apparatus comprises superior Mahogany Body Lantern and 
Long Bellows Camera adjusted by Rack and Pinion. The Lantern 
is fitted with powerful Refulgent Lamp, with 3 wicks, giving bril- 
liant illumination. Compound Condensers. | 



































If with Russian Iron 





instead of 
CoNDENSER. ‘ Mahogany Body. 

Ss. a@ 5. a. | 
5-in., no front lens ... -- 100 0 ... 5-in., no lens... 75 0 | Russian Iron Body, 
5-in., with superior portrs ait lens... 127 0 ... s-in., and ,, ... 102 6 3rass Sliding Tubes, 
6-in., no frontlens... .. « 133 0... G-in., no 4, + 876 | s. 45s. 
6-in., ’ with superior portrait Tens... 151 O ... 6-in., and ,, «. 1153 | 
7 -in., nv front lens ..  «.. «. 1550... 7-in., no ,, «1100 | Each Magic Lantern is efficient for Er vhibitions 











7-in., with superior portrait ‘lens... 173 6 ... 7- in., and ,, ... 137 9 The Lens gives crisp definition, being a superior achro- 
56 ++ B-in., MO 4, ee 160 0 | matic photographic combination, with rack and pini mn. 


-in., * ” oy see 





256 0 . 
2 g-in., * * yy © 2900... gin, ,, 4, + 2500 | Compound Condenser of 4in. diameter. Three-wic 
1o-in., 9» ” ys +» 360 0 ...20-in., ,, 5, +» 2850 | Refulgent Lamp, yielding a brilliantly illuminat ted 
P 580 0 ...12-in., ,, 5, +» 4500 | picture, Japanned Metal, complete in Box...... 41 10 ¢ 


12-in., 9» o» 19 00 
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MINERALOGY AND GEOLOGY. — 
SPECIAL ee TL a ge A STUDENTS, | 


EVERY esque FOR PRACTICAL WORK, CABINETS, 
ES, APPARATUS OF ALL KINDS. 


The Largest Stock in England of Rocks, Rock-Sections, 
Minerals, Fossils. 
New Catalogues and Lists now ready, Free, of 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
~ GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name. Locality 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 25s. ; | 
200 ditto, 50s. The best value obtainable. 

Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL,| 
PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Pians (up to Double-Elephant size), Shorthand, and 
Type-Writing, are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &c. 


AUTOCOPYIST DEPT. (A.£.T.Co., La.), 


London Wall, London, and 52 Princess Street, Manchester. 








F.H. BUTLER, M.A. Oxon., A.R.S.Mines, &c., 


NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, S.W., 


Near the British Natural History Museum. 


English and Foreign Rocks, Minerals, Fossils, Shells, and other 
bjects of Natural History. 


A large series of interesting rocks now in stock from remote localities in 
the Highlands, including ‘‘ Haggis’’ rock, Canisp Porphyry, and Archean 
Pikrite and Peridotite ; also numerous micro-sections of little-known rocks 
from Cornwall and elsewhere, well crystallized Pajsbergite, Brandtite, Valu- 
jevite. and Braunite; exceptionally fine polished Bloodstone, Cinnabar 
from the Avala Mine. Servia; Lancashire ferruginous calcite (the largest as 
yet raised), and Brazilian Rock-crystals. Among the recent acquisitions in 
fossils are specimens from the Caradoc of the Oany River, and rare Devonian 
corals. 


J. T. CROCKETT, 


Maker of every description of Entomological Cabinets and Apparatus ; 
Store- and Book-boxes, fitted with Camphor-cells ; Setting Boards, (val or 
Flat, &c. Cabinets of every description kept in stock. SPECIAL INSECT 
CABINETS, with Drawers fitted with Glass Tops and Bottoms to show 
upper and under side without removing insect. Store-boxes specially made 
for Continental Setting, highly recommended for Beetles. All best work. 
Lowest possible terms for cash. Prices on Application. Estimates supplied. 





| Trade supplied. Established since 1847. 


Show Rooms—7a Prince's Street, Cavendish Square, W. (7 doors from 
Oxtord Circus. Factories—34 Ridinghouse Street, and Ogle Street, W. 


MANUSCRIPT COPYING 


By Typewriter. Special attention given to Papers on Technical Subjects 
for Public Reading. 
Price, rs. 3a. per ro0oo Words. Manifold Copies, rs. per rooo Words. 


STANDARD TYPEWRITING CO., 90 & or Queen St. (third floor), E.C. 





MESSRS. MACMILLAN AND CO.’S NEW BOOKS. 





LORD TENNYSON’S NEW BOOK. 


DEMETER: AND 


OTHER POEMS. 


By ALFRED LORD TENNYSON, D.C.L., Poet Laureate. 
Feap. 8vo, 6s. 


NOW READY, New and Cheaper Edition, in 2 Vols., Extra Crown 8vo, 25s. 


THE AMERICAN COMMONWEALTH. 


By JAMES BRYCE, M.P., D.C.L., 
Regius Professor of Civil Law in the University of Oxford, Author of ‘‘ The Holy Roman Empire.” 


Part I.—The NATIONAL GOVERNMENT. 
ParT II.—The STATE GOVERNMENTS. 
PaRT III—THE PARTY SYSTEM. 





PART IV.—PUBLIC OPINION. 
PART V.—ILLUSTRATIONS anp REFLECTIONS. 
PART VI.—SOCIAL INSTITUTIONS. 


THE LIBRARY REFERENCE ATLAS OF THE WORLD. A Complete 


Series of 84 Modern Maps. 


Morocco, Gilt Edges. Folio, £2 12s. 6d. net. 


By JOHN BARTHOLOMEW, 


F.R.G.S. With Geographical Index to 100,000 places. Half- 


_ "4" This work has been designed with the object of supplying the public with a thoroughly complete and accurate atlas of Modern 
Geography, in a convenient reference form, and at a moderate price. 


THE SCIENTIFIC PAPERS OF ASA GRAY. Selected by CuarLes SPRAGUE 


SARGENT. 2 Vols. Demy 8vo, 21s. 


Vol, I.—Reviews of Works on Botany and Related Subjects, 1834-1887. 


Vol. II.—Essays : Biographical Sketches, 1841-1886. 


; A NEW BOOK BY MR. ALFRED RUSSEL WALLACE. THIRD EDITION. 
DARWINISM; an Exposition of the Theory of Natural Selection, with some of its 


Applications. 


A t By ALFRED RUSSEL WALLACE, LL.D., D.C.L., F.L.S., &c., Author of ‘‘ The Malay Archipelago,” 
“The Geographical Distribution of Animals,” ‘‘ Island Life,” &c. 


With Portrait and Map. Third Edition. Crown 8vo, 9s. 


NOW READY, WITH ILLUSTRATIONS AND MAPS. 


TRAVELS IN INDIA OF JEAN BAPTISTE TAVERNIER, BARON OF 


AUBONNE. Translated from the original French Edition of 1676, with a Biographical Sketch of the Author, Notes, 
Appendices, &c., by V. BALL, LL.D., F.R.S., F.G.S., Director of the Science and Art Museum, Dublin, Author of 


* Jungle Life in India,” ‘*The Economic Geology of India,” &c. 


With Illustrations and Maps. 2 Vols., Medium 8vo, 


£2 25. 
OLD AGE. The Results of Information received respecting nearly Nine Hundred 


Persons who had attained the Age of Eighty Years, including Seventy-four Centenarians. 


By GEORGE MURRAY 


HUMPHRY, M.D., F.R.S., Professor of Surgery in the University of Cambridge. Crown 8vo, 4s. 6d. 
MACMILLAN AND CO., LONDON. 
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Soap. 


\ FOR TOILET AND NURSERY, 


" Specially Prepared for the delicate skin of 

Ladies and Children and others sensitive to the 
weather, winter or summer. Redness, 
Roughness, and Chapping prevented. 


TESTIMONIALS. 
SIR ERASMUS WILSON, F.R.S., 


Late President of the Royal College of 
Surgeons of England, 


xix: 


Writes in the Journal of Cutaneou 
Medicine: 


‘*The use of a good Soap is certainly 
calculated to preserve the skin in health, 
to maintain its complexion and tone, and 
prevent its falling into wrinkles: . 
PEARS is a name engtaven on the memory 
of the oldest inhabitant ; and Pears’ Trans- 
parent Soap is an article of the nicest and 
most careful manufacture, and one of the 
most refreshing and agreeable of balms for 
the skin.” 


Mdme. ADELINA PATTI. 


‘*T have found it matchless for the 
hands and complexion.’ 


(Signed 
ADELINA PATTI 


——=>=> - Y., 
: ** Thave much pleasure in 
stating that I have used your 
Soap for some time, “and 
prefer it to any other.” 


(Signed) 
LILLIE LANGTRY. 


is SOLD EVERYWHERE in Tablets atls,each. Larger Sizes, 1s. 6d. 


p p and 2s. 6d. (The 2s. 6d. Tablet is perfumed with Otto of Roses.) A 
| a Tablet, unscented, is sold at 6d.; but INSIST on having 
PEARS’, as vilely injurious imitations are often substituted. 


at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MAcMILLAN AND Co., at the Office, 112 Fourth Avenue, New York.—Tuurspay, January 16, 1290. 


Printed by RicHarp CLay anv Sons, Limirep, 





A WEEKLY ILLUSTRATED JOURNAL OF 


SCIENCE, 


** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH. 


0. 1056, VOL. 41.] 


Registered as a Newspaper at the General Post Office.] 


THE NEW PATENT WATKIN ANEROID BAROMETER 
mongst several unsolicited Testimonials 
the two following have been received by the 
maker :— 
THE OBSERVATORY, ME! L pou RNE, 
ctober 10, 1 
Dear Sir,—The W atkin Aneroid 
only reached me three weeks ago, 
am very much pleased 
with it, and have givenita 
pretty severe trial with very 
satisfactory a7 
(Signed) R. J. ELLEry. 
EpiInsurGu, May 31,’89. 
Dear Sir,—I have just 
N\ returned from a six weeks’ 
stay at the Ben Nevis Ob- 
servatory, and while there 
had an opportunity of test- 
ing the admirable qualities 
of your new 
Aneroid. The result has 
been most satisfactory, the 
extreme error noted being 
only about y4, of an inch. 
During my sti ay at the Ob- 
servatory the Aneroid was fre- 
quently tested by taxing it down 
2000 feet and then comparing it 
with the standard on my return. 
The results obtained speak volumes for the high-class workmanshipand great 
accuracy you have attained in the carer of this instrument. 
(Signed) R. C. Mossman. F.R.M.S., Observer. Scott. Met. Soc. 
J. J. HICKS, 8, 9, & 10 HATTON GARDEN, LONDON. 


“The ‘STAR’ MICROSCOPE is a modern marvel at its low price. 
The lenses alone are worth the money.”—British Medical Journal. 


Now MADE 
IN 


Frat WaTCH 





made 

through- 

out in brass, 

neatly ja- 

panned, and is 

not only first-rate 

in optical qualities, 

but is now a handsome, 

well-finished Instrument. 
VOSCCCCo SSCS Seeoooooes 


R. & J. BECK, 68 Cornhill, London, E.C, 


“Watkin” | 


THURSDAY, JANUARY 23, 1890. 


| 


[PRICE 15 CENTS. 


[All Rights are Reserved 


OUR EYES. 


Fust Published. Ei. 
and greatly Enlarg red, 


OUR EYES, and HOW to PRESERVE 
THEM FROM INFANCY TO 
OLD AGE. 


WITH SPECIAL INFORMATION ABOUT SPECTACLES. 
By JOHN BROWNING, F.R.A.S., F.R.M.S., &c, 


With 70 Illustrations. Price 1s., Cloth. 


‘* This little volume should secure a wide circle of readers. We have ben 
specially pleased with the many useful hints given by Mr. Browning regard- 
ing sight preservation. The most intere sting part of the book perhaps is 
that which relates to the choice of spectacles.” —Hva/ 


hirteenth Thousand. Revised 
Additional Illustrations. 


Ath Edition. 
with ti 


CHATTO & WINDUS, Piccadilly, LONDON, W., 
AND ALL BOOKSELLERS. 
Sent free for ts. 2d. by the Author, JOHN BROWNING, 
London, W.C. 


NEGRETTI AND ZAMBRA’S 
OPERA, RACE, & FIELD GLASSES 


OF EVERY DESCRIPTION. 


63 Strand, 


Barometers, Microscopes, Telescopes, 
Magic Lanterns, &c., &c. 
Illustrated Price Lists posted free to all parts of the World. 


NEGRETT!I & ZAMBRA, 


OpTICIANS AND SCIENTIFIC INSTRUMENT MAKERS TO THe QUEEN. 
HOLBORN VIADUCT, E.C. 
Branches:—45 CORNHILL; 122 REGENT STREET. 
Photographers at the CRYSTAL PALACE, 
& Z.’s Large Illustrated Catalogue, 1200 Engravings, ’Price 5s. 6d. 
gg No. 6583. Telegraphic Address: ‘* Negretti, London.” 
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CITY AND GUILDS OF LONDON 
INSTITUTE for the ADVANCEMENT 


OF TECHNICAL EDUCATION. 
CENTRAL INSTITUTION. 

A Course of Ten Lectures on METHODS of ANALYSIS as Applied 
to the CONSTITUTION of CARBON ( a NDS, will be delivered 
by Prof. H. E ~<sstpogheataatans F.R.S m MONDAYS, at 4.3¢ pm, 
commencing Ja 

Mr. HOLL ANDC ROMP TON will deliver a COURSE of Ten T ectures 
on The THEORY of ELECTROLYSIS and the NATURE of CHEMI- 
CAL CHANGE in SOLUTION, on FRIDAYS, at 4.30 p.m., commencing 
January 24. 

Fee for each Course tos. 

Particulars of and Tickets for the Courss 
to the Dean, Central Institution. FE xh ibition Road, S.W. 

JOHN WATNEY, \ Honoerary 
WALTER S. PRIDEAUX, § Secretaries 


smay be obtained on applicatic 


ROYAL INSTITUTION OF GREAT 
BRITAIN, 
ALBEMARLE STREET, PICCADILLY, W. 
Prof. FLOWER, C.B., D.C.L., F.R.S., will on SATURDAY, Januvry 


at 3 lock, begin a Course of Three Lectures on THE NATURAL | 


HISTORY OF THE HORSE AND OF ITS EXTINCY AND EXIS!- 


ING ALLIES. } 
. ; he 


Subscription to this Course Half-a-Guinea; to all the Courses in 


Season, Two Guineas. 
The iagce yd EVENING MEETINGS will begin TO- MORROW 


ee > 9 odem. when Prof. DEWAR will give a Discour m 
HE 


SCIE NTIFIC ORK OF JOULE. To these_Meeting as Bed ers | 


pi | ir Friends only are admitted. 


ST. THOMAS’S HOSPITAL 
MEDICAL SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E, 


TWO ENTRANCE SCIENCE SCHOLARSHIPS of 125 Guineas and | 


£60 respectively, open to all First-Year Students, will be offered for Compe- 


tition in SEPTEMBER 1890. 
Special Classes are held yp ghout the Year for the PRELIMINARY 


SCIENTIFIC and INTERMEDIATE M.B. Examination of the Uni- | 


versity of London, and may be joined at any time. 

Entries may be made to Lectures or Hospital Practice, and Special 
Arrangements are made for Students entering in their Second or subsequent 
Years ; also for Dental Students and for Qualified Practitioners. 

Prospectuses and all Particulars may be obtained from the Medical 


Secretary, Mr. GzorGE RENDLE. 
E. NETTLESHIP, Dean. 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
Prixcipat—DR. H. J. WEBB, B.Sc. 
Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First. Third, and Fourth Scholar- 
ships of the Royal Agricultur: ral Se ciety, 1 


LECTURE DIAGRAMS. 


Drawings Copied or Enlarged in Outline or Colour on Glazed Cloth.— 
Apply “‘ ALpua,” Baltonsborough, Bridgwater. 


Chemistry, Botany, Geology, and Biology. Stipend about £150, 
Resident. If in London, apply personally to Biver & Co., 298 Regent 
Street, W. 


EXAMINATIONS.— THOROUGH PRE- 
PARATION by Graduates for Matriculation, Intermediate Arts and 
Science, Prelim. Sci., &c. Special facilities for practical work in 


Biology. —** PRACTICAL,” 27 Chancery Lane. 


AN EXPERIENCED MICROSCOPIST, 
M.A., Cambridge, who has at present time to spare, would UNDE R- 
TAKE SKETCHING from MICROSCOPE.—MicroscorE, Mr. 
Deek’s, High Street, Shanklin, Isle of Wight. 


DIAGRAMS FOR BOTANICAL LEC- 
TURES executed by Mrs. BAKER, Thirsk, who holds a Teacher's 
Certificate for Drawing. 
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LIVING SPECIMENS FOR THE MIGROSGOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGWAM, 


Who last week sent to his subscribers Argulus foliaceus, with sketch and 
lescription. He also sent out Corethra, ‘Trout Ova, Philodina roseola, 
Floscularia, Corethra plumicornis, Limnias ceratophylli, Melicerta ringen 
Stephanoceros; also Amoeba, Hydra, Vorticella, Crayfish, Dog-Fis 
Amphioxus, and other Specimens for Biological Laboratory work. 
Weekly Announcements will be made in this place of organisms T. | 
i; supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1s., 
or Twelve Tubes for ros. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 


JI. T. CROCKETT, 


Maker of every description of Entomological Cabinets and Ropecntas 


| Store- and Book-boxes, fitted with Camphor-cells ; Setting Boards, Oval « 


Flat, &c. Cabinets of every description kept in stock. SPECIAL INSEC1 


| CABINE TS, with Drawers fitted with Glass Tops and Bottoms to show 


upper and under side without removing insect. Store-boxes specially ma 
for Continental Setting, highly recommended for Beetles. All best work, 
Lowest possible terms for cash. Prices on Application. Estimates supplic: 
Trade supplied. Established since 1847. 

Show Rooms—7a Prince’s Street, Cavendish Square, W. (7 doors from 
Factories—34 Ridinghouse Street, and Ogle Street, W. 


HENRY EBBAGE, 
344 CALEDONIAN ROAD, LONDON. 
MICROSCOPIO OBJECTS, Gorgeous Polarizing, Brilliant Opaque, an 


Entertaining Slides, 3 x 1, suitable for Evening Exhibition, 5s. Dozen 
Dozen Slides sent, carefully packed and Postage paid, for 21s., t 
Belgium, Canada, France, Germany, India, New 


(ytord Circus. 


Four 
Australian Colonies, 


| Zealand, South Africa, &c. Microscopes, Mounting Apparatus, and al! 


requisites supplied. 
Catalogue free to all Parts. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN. 
TERN, used by W. Lant CarpeENTER, Esq., Prof. Forses, B. J. MALDEN 
Esq. New Oxyhydrogen Microscope. Grand Results. Docwra Triple, 
Prize Medal, Highest Award. Patent Pamphagos Lantern Science Lecture 
Sets. Novelties Cheapest and Best. Elaborately Illustrated Catalogue, 
300 Pages, oe. ; Postage, 5d. Smaller do., 6d. | tece rg” ee HUGHES, 


| Specialist, Brewster House, Mortimer Road, Kingsland, N. 





ICELAND SPAR. 


A whole lot of Iceland Spar, for Opticians’ use, is for Sale by 
I. SALOMON, 
BREDGADE 20, COPENHAGEN, DENMARK. 
English Correspondence. 


SILVERED-GLASS REFLECTING 
TELESCOPES. 
CALVER’S well-known TELESCOPES received the Highest Award for 


‘* Excellence and Improvements” at the International Exhibition, London. 


Catalogues and Testimonials, 1s.—G. CALVER, F.R.A.S., Widford, 


| Chelmsford. 


A SCIENCE LECTURER wanted at once | 


for a First-class Educational Establishment in London. Subjects— 





ROCK SECTIONS CUTTING MACHINES 
Prize Medal awarded by the Jury of the late Exhibition of Inventions. 
Price £5. 

Sole Makers— 


CUTTELL, 47 Rathbone Place, Oxford Street. 





-MANUSCRIPT COPYING 


By Typewriter. Special attention given to Papers on Technical Subjects 
for Public Reading. 
Price, 1s. 3¢. per 1000 Words. Manifold Copies, rs. per 1000 Words. 


STANDARD TYPEWRITING CO., 90 & 9x Queen St. (third floor), E.C. 
OSTEOLOGICAL SPECIMENS, 


MODELS, &c.—MOORE BROS., 49 Hardman Street, Liverpool 
Price List, ‘Three Stamps. 
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Sale by Auction. 


MONDAY, JANUARY 27. 
NATURAL HISTORY SPECIMENS. 
r. J. C. STEVENS will Sell by Auction, 


at his Great Rooms, 38 King Street, Covent Garden, on MONDAY, 
JANUARY 27, at ha if. past 12 precisely, several Consignments of Exotic 
Lepidoptera and other Insects, received direct, British Lepidoptera, 
Shells, Birds’ Eggs, very Handsome Case of Stuffed Birds, and other 
Natural History Specimens, some Valuable Entomolog tical Box aks, 
Cabinets, &c. 


On View Saturday prior from 10 to 4,and Morning of Sale, and 
Catalogues had. 


MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, wW. 
ESTABLISHED 1840. Late 277 STRAND. 


VERY FINE CRYSTALLIZED GOLD NUGGETS FROM 
JOHANNESBURG, WEIGHING I TO I5 OZS., ALSO THE NEW 
MINERALS EUDIDYMITE, KOKKULITE, BERYLLONITE, 
SPERRYLITE, ARGYRODITE, 

A Large Assortment of Beautiful Specimens, very suitable for Presents, 
from all Prices. Inspection invited. 


COLLECTIONS FOR STUDENTS AND PROSPECTORS. 
Blowpipe Apparatus, &c., &c. 
PRECIOUS STONES. 








Lessons given. Catalogue Free. 


F.H. BUTLER, "M.A. Oxon., A.R.S.Mines, &c., 


NATURAL HISTORY AGENCY, 


1448 BROMPTON ROAD, LONDON, S.W., 
Near the British Natural History Museum. 


English and cane Rocks, Minerals, Fossils, Shells, and other 
bjects of Natural’ History. 


A large series of interesting rocks now in stock from remote localities in 
the Highlands, including ‘‘ Haggis” rock, Canisp Porphyry, and Archean 
Pik crite and Peridotite ; also numerous micro-sections of little-known rocks 
from Cornwall and elsewhere, well crystallized Pajsbergite, Brandtite, Valu- 
jevite, and Braunite; exceptionally fine polished Bloodstone, Cinn: abar 
from the Avala Mine, Servia; Lancashire ferruginous calcite (the largest as 
yet ra uised), and Brazilian Rock-crystals. Among the recent acquisitions in 
fossils are specimens from the Caradoc of the Onny River, and rare Devonian 
corals. 


MINERALOGY AND GEOLOGY. 


SPECIAL —. TYPICAL COLLECTIONS FOR STUDENTS, 
ECTURERS, AND MUSEUMS. 


snaaek FOR PRACTICAL WORK, CABINETS, 

ASES, APPARATUS OF ALL KI NDS. 

The Largest Stock in England of Rocks, Rock-Sections, 
Minerals, Fossils. 


New Catalogues and Lists now ready, Free, of 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. _ 


EVERY RE 





SPECTACLES scientifically adapted to remedy impaired vision 1 by 
Mr. ACKLAND, Surgeon, daily, at HorNE AND THORNTHWAITE’S, 
Opticians to the Queen, 416 Strand, London. The weak-sighted should 
read Ackland’s *‘ Hints on Spectacles,” 6d., post free. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. It has been adopted in 
the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 


Flcws easily from the Pen. 


Blotting-paper may be applied at the 
moment of writing. 


It writes almost instantly full black. 

Does not corrode Steel Pens. 

Is cleanly to use, and not liable to Blot. 

Can be obtained in London, through Messrs. BArctay & Sons, Farring- 

don Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER 


JOHN J. GRIFFIN & SONS, Limiteo, 


CHEMICAL & PHILOSOPHICAL APPARATUS, 


NOW READY, 
Illustrated Classified and Descriptive 


CATALOGUE of CHEMICAL APPARATUS. 


Royal 8vo, 113 pp., Illustrated with nearly 600 Woodcuts, 
6d., Post free. 
22 GARRICK STREET, COVENT GARDEN, 
LONDON, W.C. 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality 
and Geological Position, in Mahogany Cabinets. roo Specimens, 255. ; 
200 ditto, 50s. The best value obtainable. 

Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
i NEWGATE STREET, LONDON, 


Limited), Dublin. 


E.C. 


HOLLOWAY OINTMENT INFALLIBLE 


REMEDY 
For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
sent RHEUMATISM, and all Skin Diseases it is unequalled. 














CHEAPEST HOU SE 


REES: (IN LONDON.) 
ENGRAVINGS, 


at Lowest Prices, 
ETCHINGS. 
1 Large Selection of Sporting Pictures. 
41-43 RUSSELL STREET, C! VE NT GARDEN. 


Most Imp 
Picture 
by all the 
Principal Artists 
of the 
Present Day. 


115 STRAND; 


yrtant 


Price 2s. €d., Post free. 


ON FISTULA, and its Radical Cure by 
Medicines. By J. COMPTON BURNETT, M.D. 


JAMES EPPS & CO., 48 Threadneedle Street and 170 Piccadilly 








SounD & BricHr. 
The 


Half- Guinea 








SEE PRICE: List. 


Waltham Bro: Brewers, London. SW. 
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ROYAL STATISTICAL SOCIETY’S 
JOURNAL. 


Now Ready, Part IV., Vol. LII., December 1889, Price 5s. 


CONTENTS. 

The Openi ng Address of the President, Dr. T. Granam BaAtrour, 

I R S., &c., Session 188 

* On the Application of M: uthematics to Political Economy.” The Address 
of the President of Section F of the British Association, at Newcastle-upon- 
l'yne, in September 1889. By Prof. F. Y. EpGewortn, M.A., D.C.L 

Miscellanea :— 

(1) The International Monetary Congress of 1889. By ApoLPHE CosTE. 
(A Translation.) (2) Public Sympathy 7. Political Economy. (3) Directors 
of Joint Stock Companies. (4) Notes on Economical and Statistical Works. 
(5) Quarterly List of Additions to the Library 

Index to Vol. LIT. (1889) ; also— 

Appendix, containing List of Members, Bye-laws, &c. 

London: E. STANFORD, 26 and 27 Cockspur Street, Charing Cross, S.W. 


/ 


WILLIAM WESLEY AND SON, 


Scientific Booksellers and Publishers, 
28 ESSEX STREET, STRAND, LONDON. 


The following recently-published 


NATURAL HISTORY AND SCIENTIFIC BOOK CIRCULARS 


include a portion of their stock :— 


No. 97.—/CHTHYOLOGY}; Reptili a and Amphibia; General Zoology, 
including Ancient Works, Biographies, Classification, Darwinism 
Manuals, Periodicals, Transactions of Societies ; Anatomy, Physiology 
and Embryology. Price 4d. 

N >. 98.—ORN/THOLOGY ; Local and British Ornithological Faunas ; 
Foreign and Exotic Ornithological Faunas; Cage Birds and Poultry ; 
Ornithological Monographs; Periodicals and Systematic Works. 
MAMMAL/A; including Cetacea, Sirenia, and _ Pinnipedia. 
FAUNAS AND GEOGRAPHY of Great Britain and Ireland, 
Continental Europe, Africa. America, Arctic Regions, Asia, Austral- 
asiae ZOOLOGICAL VOYAGES. Over 1000 Works. Price 4d. 


W. WESLEY & SON, 28 Essex Street, Strand, London. 


Now Ready. 


THE FAUNA OF BRITISH INDIA, in- 


cluding Ceylon and Burmah. Published _— the authority of the 
Secretary of State for India in Council. Edited by W. T. BLAN- 
FORD. 

MAMMALIA. By W. T. Branrorp, F.R.S._ Part L., 


Paper Covers, pp. i.-xii., 1 


Medium $vo, 

», and 71 Woodcuts, Price 1os 

FISHES By F. Day, C.LE., LL.D Vol. §.., 
Lettered, &c., pp. i.—xviii., 1-548, 


Medium 8vo, Cloth, 
and 164 Weodcuts, Price £1. 
FISHES. Vol. II., pp. i.-xiv., 1-510, and 177 Woodcuts, Price £1. 
BIRDS. By EuGene W. Oares, F. 2.' S. Vol. I., Medium 8vo, Cloth, 
Lettered, &c., pp. i.-xx., 1-556, and 163 Woodcuts, Price £1. 
London: TAYLOR & FRANCIS, Red Lion Court, Fleet Street. Cal- 
cutta: THACKER, SPINK, & CO. Bombay: ‘THACKER & CO., 
Limited. Berlin: R. FRIEDLANDER UND SOHN, Carlstrasse 11. 


R. FRIEDLANDER & SOHN, Berlin N.W., Covteanen 35. 


Just Published, our New CaratoGue or LITERATURE on 


ANATOMY & PHYSIOLOGY OF PLANTS, 


» Pages in Royal Octavo, with 3310 Titles of Books, Periodicals, Memoirs, 


Reprints, &c. 

In preparation : Catalogues on MATHEMATICS (about too Pages), and on 
CRUSTACEA, ARACHNIDA, aon (about 40 Pages) 

Our Catalogues—32 Parts (anour 1800 PAGES WITH NEARLY 65,000 
rirLes or Books, &c. nas ntain a complete Bibliography of the Natural 
and Exact Sciences. Naturalists are requested to quote their special branch, 
Catalogue of which will be sent 


GRATIS AND POST FREE. 





Now Ready, Crown 8vo, Cloth Gilt, 3s. 
GEOLOGICAL MECHANISM; 
OR, AN EPITOME OF THE HISTORY OF THE EARTH. 
By J. SPOTTISWOODE WILSON. 
JOHN HEYWOOD, Manchester and London. 





EDWARD STANFORD'S PUBLICATIONS, 


Now Ready, at the Libraries and <a ey 
A TRIP THROUGH THE EASTERN 
CAUCASUS, with a Chapter on the Languages of the Country. B 
the Hon. JOHN ABERCROMBY. Demy 8vo, Cloth, with Maps a 
Illustrations, 145. 


THE SCIENCE OF METROLOGY; or 


NATURAL WEIGHTS and MEASURES. A Challenge to the ELEC 
Metric System. By the Hon. E. NOEL, Captain, Rifle Brigaile. 
SCIENTI 


Demy 8vo, Cloth. with Folding Plate, 2s. 6d. 
** A substantial contribution to the discussion of the subject.” —.Scofs1, 
The QUESTION of the DAY in AFRICA. ; 
NYASSALAND: Great Britain’s Case 
against Portugal. [‘‘ Brag is a good dog, but Hold-fast is a better.” 
By Rev. HORACE WALLER, F.R.G.S. 68 pp., Demy 8vo, with 
2 Maps, in Wrapper, 1rs.; Post, 1s. 2d. 


OF EVE 


Just Published, Third Edition, Revised and Enlarged. 
STANFORD’S LONDON ATLAS OF 
UNIVERSALGEOGRAPHY. Quarto Edition. Containing 46 Coloure: 
Maps, corrected to show the Latest Changes, and presenting also t 
leading Physical Features. An Alphabetical Index to the Geography 
of the World is included. Half-morocco, Cloth Sides, Gilt Edges, 30 


CHARTS of the CONSTELLATIONS, from 
the North Pole to between 35 and 40 Degrees of South Deciination. By 
ARTHUR COTTAM, F.R.A.S. 36 Charts. each 30 inches by 
printed on Drawing Paper, and supplied in a Portfolio. Price £2 net 
per Set. After 200 Sets have been sold, the Price will be raised to £3 
Detailed Prospectus, with Specimen Ch: urt, free on application. 

Just Published, ina Neat Cloth Box, Lettered, 315. 6d. 

THE FAIRYLAND OF SCIENCE LI. 
BRARY. By ARABELLA B. BUCKLEY (Mrs. FISHER). Con- 
sisting of Miss Buckley’s Four Popular Books, in a Uniform Binding 
Roxburgh Style. The Volumes of this Set are not sold separately. 

Contents :—1. ‘Ihe Fairyland of Science.—-2. Life and her Children. 

3- Winners in Life’s Race.—4. Short History of Natural Science. 

MADEIRA: its Scenery, and how to See 
It. With Letters of a Year’s Residence, and Lists of the Trees, Flows 
Ferns, and Seaweeds. By ELLEN M. TAYLOR. With Frontis- 
piece, Map of the Island, and Plan of Funchal. Second Edition, R: 
vised, Crown 8vo, Cloth, 7s. ¢ 


London: EDWARD STANFORD, 26 and 27 Cocheger Street, S.W 


WALTER SCOTT'S LIST. 


Crown 8vo, Cloth. Price 3s. 6d. per Vol. ; Half Morocco, 6s. 


THE CONTEMPORARY SCIENCE SERIES. 
EpiIreD BY HAVELOCK ELLIS. 
VoLuMEs Now REApy. 

THE EVOLUTION OF SEX. By Prof. 
PATRICK GEDDES and J. ARTHUR THOMSON. With 104 
Illustrations and 322 pages. 

““A work which, for range and grasp, mastery of material, originality, 
and incisiveness of style and treatment, is not readily to be matched in the 
long list of modern books designed more or less to popularize science.’’— 
Se ottish Leader. 

ELECTRICITY IN MODERN LIFE. By 


G. W. DE TUNZELMANN. With 88 Illustrations. 

‘An interesting account of the most recent developments of the practical 
onthandane of electricity to the every-day business of life—not in commerce 
only, as in the telephone, but in medicine and intwar, for example. ‘Ihe 
work is well illustrated.” — Scotsman. 


THE ORIGIN OF THE ARYANS. By 
Dr. ISAAC TAYLOR. With numerous IIlustrations. 
To BE FOLLOWED BY 
PHYSIOGNOMY AND EXPRESSION. 
By P. MANTEGAZZA., [Ready Fanuary 25. 
_ London : WALTER SCC( TT, : 


4 Warwick ; Lane, Paternoster Row. 


Now Ready, Price 6s. 
Vol. XXIV.—New Series, Vol. 1V.—Part II., 
With Plates and Woodcuts. 
THE JOURNAL OF ANATOMY AND 
PHYSIOLOGY, 


NORMAL AND PATHOLOGICAL. 
CONDUCTED BY 


TURNER, AND McKENDRICK. 


JANUARY 1 


Profs. HUMPHRY, 


| WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, London; 


and 20 South Frederick Street, E ‘dinburgh. 
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ELECTRIC LANTERNS, 


Double-fronted, made entirely of, Brass 
For Diagram and Spectrum Work, 


415 155. 


[As made for Oxford Uatworaity. ’ 


ELECTRIC MICROSCOPES. 


SCIENTIFIC AND PHYSICAL 
APPARATUS 


ac.) 
OF EVERY DESCRIPTION, % «| 
New Catalogue, 144 pp., 6d. a 


“€ OPTICAL LANTERNS 


AND SPECIAL APPARATUS FOR PROJECTION. 
New Illustrated Catalogue, 6d. 


LANTERN SLIDES 
OF ASTRONOMY, GEOLOGY, PHYSIOLOGY 
&c., &c. 
Catalogue, 3d. 
NEWTON & CO., 

Manufacturing Opticians to the Queen and 

the Government. Agents by Appoint. 

ment to the Science and Art Department 

3 FLEET STREET, LONDON 


‘GALTON’S” ‘WHISTLES 


For Determining the Upper Limits of Audible Sound 
in Different Persons. 
Prices 10s. 6d. and 215, 


GEORGE SPILLER, 
MANUFACTURING OPTICIAN, 
3 WIGMORE STREET, W. 


KING, MENDHAM, & Co., 


Electrical Engineers 
and Manufacturing Electricians. 
SPECIALTIES.—K.M.B. Patent 
Pocket Galvanometer. Price, Post free, 
12s. gd. ; Case, 1s. 6d. extra. ‘Testing 
Instruments, Primary Batteries, Wims- 
hurst Machines of Improved Pattern. 


Western Electrical Works, 
BRISTOL. 
New ILiustrRaTED CATALOGUE, 
Post free, 4}d. 
Specially compiled List of Electrical 
Publications, post free, 2d. 


TUDSBURY & SONS’ 


NEW HIGH-TENSION EBONITE 
“CYLINDER” WIMSHURST 


ELECTRIC MACHINE. 


Four cylinders, immense power. Simplest, best, 

and cheapest Machine yet invented. Further Im- 
provements this Season. Dr. Brew ER; the well- 
known author, says of our Machines:- —** Far more 
perfect than any hitherto invented.” CyLINDER 

> MACHINE, GIVING 6-INCH SPARK, 63 7s. New 
@-- Illustrated Catalogue, One Stamp. 


EOWINSTOWE, NEWARK. 


my STANLEY Js 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Lllustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Go.p Megpat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 








| London: E. A. 








Just Published. 


THE 


MECHANICAL PRINCIPLES 


OF 


A THEORY OF GRAVITATION 
BRIEFLY INDICATED. 


By T. WAKELIN, B.A. 


Price, Cloth, 2s. ; Wrapper, I 


Wellington, N.Z.: LYON & BLAIR. 


PETHERICK & CO., 33 Paternoster Row. 


INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 

DENT’S \NEW ILLUSTRATED 

CATALOGUE of HIGH-CLASS 

WATGHES WATCHES and CLOCKS §at 

. REDUCED PRICES, sent post 

free on application to E. DENT 

and Co., Makers to the Queen, 

61 STRAND, LONDON, W.C., 
or 4 ROYAL EXCHANGE. 


-FRY’S 


Pure Concentrated 


COCOA 


MADE WITH BOILING WATER. 


EPPS’S 


CRATEFUL—COMFORTINGC. 


COCOA 


MADE WITH BOILING MILK, 


SUBSCRIPTIONS TO “NATURE.” 











Paris Exhibition, ]| 
Gold Medal 
awarded to 











| J. S. Fry & Sons. 


| 


Half-yearly . 
Quarterly 


To the United States, the Continent, &c. :— 


Half-yearly . 
Quarterly 
To India, China, and Japan :— 


Vearly. .. 
Half-yearly 
Quarterly 


CHARGES FOR ADVERTISEMENTS. 


Three Lines in Column 2s. 6d. 9d. per Line after. 


, ar 
o 18 





One Eighth Page, or Quarter Column 
Quarter Page, or Half a Column 
Half a Page, or a Column 

Whole Page 





Money Orders payable to MACMILLAN & CO, 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 
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SCIENTIFIC WORTHIES. 


The following is a list of the Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. WILLIAM HARVEY. 

THOMAS HENRY HUXLEY. SIR GEORGE B. AIRY. 
CHARLES DARWIN. J. LOUIS R. AGASSIZ. 

JOHN TYNDALL. JEAN BAPTISTE ANDRE DUMAS. 
GEORGE GABRIEL STOKES. SIR RICHARD OWEN. 

SIR CHARLES LYELL. JAMES CLERK MAXWELL. 


SIR CHARLES WHEATSTONE. JAMES PRESCOTT JOULE. 

SIR WYVILLE THOMSON. WILLIAM SPOTTISWOODE. 

ROBERT WILHELM BUNSEN, ARTHUR CAYLEY. 

ADOLF ERIK NORDENSKJOLD. SIR C. W. SIEMENS. 

SIR WILLIAM THOMSON. JOHN COUCH ADAMS. 

HERMANN L, F. HELMHOLTZ. JAMES JOSEPH SYLVESTER. 

SIR JOSEPH DALTON HOOKER. DMITRI IVANOWITSH MENDELEEFF, 





Proof impressions of these, printed on India paper, may be had from the Publishers, price §s. each, o 
the Set of 26 Portraits in a Handsome Portfolio for £6 15s. od., carriage paid. 


THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s, 
Cheques and Money Orders payable te MACMILLAN & CO., 
OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 








Excellent Copies of the porary natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Pians (up to Double-E lephant size), Shorthand, and | JOU RNAL OF BOTANY, 
Type-Writing, are easily, quickly, and cheaply produced by the 
BRITISH AND FOREIGN. 


A U i 0 G i) 3 Y | 5 Tr Edited by James Britten, F.L.S., British Museum, 
ConTENTs :—Original Articles by leading Botanists.—Extracts, and 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 


resemble wzitten letters. Used at the House of Lords, &c. 
Price rs. 3¢. Subscription for One Year, payable in advance, 12s. 


AUTOCOPYIST DEPT. (A.E.T.Co., La.), 
London Wall, London, and 52 Princess Street, Manchester. London : WEST, NEWMAN, & CO., 54 Hatton Garden, E.C 


WIMSHURST MACHINE. 
Works in any Weather. Size giving 4} Sparks, £4 10s, 


SCHOOL APPARATUS, 


Approved by Science and Ari Department. 


EARVEWY @2z PEAE, 
6 CHARING CROSS ROAD, W.C, 


On the 1st of every Month. 


ee 1852. 99 HATTON GARDEN, 
Discount for the Trade. London, EC. 
. OPTIMUS ° ENLARGING APPARATUS. 
Patent Quick Acting Rack Adjustment. 


rhis Apparatus comprises superior Mahogany Body Lantern and 
Long Bellows Camera adjusted by Rack and Pinion. The Lantern 
is fitted with powerful Refulgent Lamp, with 3 wicks, giving bril- | 
liant illumination. Compound Condensers. 








If with Russian Iron 
instead of 
CONDENSER. Mahogany ee 


» front lens ...  o oo oe in., no lens ... Russian Iron Body, 
n with superior portré ait tens... coo S-iN., AN 4, oe Brass Sliding ‘Tubes, 
in., n » front lens an oso eco G-IM.g MO 95 ove 45s. 
o-In. » with superior portrait Tens... +» 6-in., and ,, « 
7-in., no front lens .. «.. on e+ 7-in., no 
7-in., with superior portrait Tens... «- 7-in., and 
-in. a 90 ow « 8-in., no 
g-in., ” 9% 99 ee ine Ds: os 
10-in., . * ge ose seeTO-iN.y 55 
12-in., 5 os 9 « cco B2-Ebey 95 


Each Magic Lantern is efficient for Exhibiti 
The Lens gives crisp definition, being a superior a 
matic photographic combination, with rack and pinion. 
Compound Condenser of 4 in. diameter. Three-wick 
Refulgent Lamp, yielding a_ brilliantly illumi ated 
picture, Japanned Metal, complete in Box 
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MESSRS. MACMILLAN AND CO.’S NEW BOOKS, 


A New Book by Sir Charles Dilke, Bart. 


PROBLEMS OF GREATER BRITAIN. 


BY THE RIGHT HON. SIR CHARLES DILKE, BART. 
With Maps. 2 Vols., 8vo. 





[Ready Fanuary 31. 

This is in no sense a new edition of the well-known ‘‘ Greater Britain.” That was a record of travel, which, though still in 
demand, is necessarily in some points antiquated. Not seeing his way to incorporate new facts or correct old statements in such a 
way as to produce a satisfactory result, Sir Charles Dilke thought it best to produce an entirely new book upon the same subjects as 
those treated in the original work, but dealt with from the point of view of political and social observation and comparison, rather 
than from that of descriptive sight-seeing. The new book, therefore, is not a book of travel, but a treatise on the present position 
of Greater Britain, in which special attention has been given to the relation of the English-speaking countries with one another, and 
to comparative politics of the countries under British government. 


NOW READY, New and Cheaper Edition, in 2 Vols., Extra Crown 8vo, 25s. 


THE AMERICAN COMMONWEALTH. 


By JAMES BRYCE, M.P., D.C.L., 
Regius Professor of Civil Law in the University of Oxford, Author of ‘‘ The Holy Roman Empire.” 
Part I.—The NATIONAL GOVERNMENT. Part IV.—PUBLIC OPINION. 
PaRT II.—The STATE GOVERNMENTS. PART V.—ILLUSTRATIONS anpbD REFLECTIONS. 
Part III—THE PARTY SYSTEM. ParRT VI.—SOCIAL INSTITUTIONS. 


THE LIBRARY REFERENCE ATLAS OF THE WORLD. A Complete 
Series of 84 Modern Maps. By JOHN BARTHOLOMEW, F.R.G.S. With Geographical Index to 100,000 places. Half- 
Morocco, Gilt Edges. Folio, £2 12s. 6d. net. 

*,” This work has been designed with the object of supplying the public with a thoroughly complete and accurate atlas of Modern 

Geography, in a convenient reference form, and at a moderate price. 

A NEW BOOK BY MR. ALFRED RUSSEL WALLACE. THIRD EDITION. - 

DARWINISM; an Exposition of the Theory of Natural Selection, with some of its 
Applications. By ALFRED RUSSEL WALLACE, LL.D., D.C.L., F.L.S., &c., Author of ‘‘ The Malay Archipelago, ‘ 
‘The Geographical Distribution of Animals,” ‘‘ Island Life,” &c. With Portrait and Map. Third Edition. Crown 8vo, 9s. 

NOW READY, WITH ILLUSTRATIONS AND MAPS. 

TRAVELS IN INDIA OF JEAN BAPTISTE TAVERNIER, BARON OF 
AUBONNE. Translated from the original French Edition of 1676, with a Biographical Sketch of the Author, Notes, 
Appendices, &c., by V. BALL, LL.D., F.R.S., F.G.S., Director of the Science and Art Museum, Dublin, Author of 
‘* Jungle Life in India,” ** The Economic Geology of India,” &c. With Illustrations and Maps. 2 Vols., Medium 8vo, 
£2 25. 

OLD AGE. The Results of Information received respecting nearly Nine Hundred 
Persons who had attained the Age of Eighty Years, including Seventy-four Centenarians. By GEORGE MURRAY 
HUMPHRY, M.D., F.R.S., Professor of Surgery in the University of Cambridge. Crown 8vo, 4s. 6d. 

SIXTH AND REVISED EDITION, 2 

A TREATISE ON DYNAMICS OF A PARTICLE. With numerous Examples. 
By PETER GUTHRIE TAIT, M.A., Hon. Fellow of St. Peter’s College, Cambridge, Professor of Natural Philosophy in 
the University of Edinburgh ; and the late WILLIAM JOHN STEELE, B.A., Fellow of St. Peter’s College, Cambridge. 
Sixth Edition, carefully revised. Crown 8vo, 12s. 

SECOND EDITION, REVISED AND GREATLY ENLARGED. 
] ~ ~ le rt T 7 fe 

ABSOLUTE MEASUREMENTS IN ELECTRICITY AND MAGNETISM. 
By ANDREW GRAY, M.A., F.R.S.E., Professor of Physics in the University College of North Wales. Second Edition. 
Revised and Greatly Enlarged. Fcap. 8vo, 5s. 6d. 

- , SECOND EDITION, REVISED. 

APPLIED MECHANICS: an Elementary General Introduction to the Theory of 
Structures and Machines. By JAMES H. COTTERILL, F.R.S., Associate Member of the Council of the Institution of 
Naval Architects, Associate Member of the Institute of Civil Engineers, Professor of Applied Mechanics in the Royal Naval 
College, Greenwich. Second Edition, Revised. Medium 8vo, 18s. 


THE CHEMISTRY OF PHOTOGRAPHY. By RAPHAEL MELDOLA, 
F.R.S., Professor of Chemistry in the Technical College, Finsbury, City and Guilds of London Institute for the Advancement 
of Technical Education. Crown 8vo, 6s. (Mature Series.) 

The Photographer's World says :—‘* This work will be welcomed by all those who wish to know the ‘ why and the wherefore’ of 
the photographic processes. . . . The scope of the work is very wide.” 

The Camera says :—‘* We cannot imagine a more valuable or instructive aid to a photographer than to go carefully through this 
work, and repeat the many experiments described. Nothing seems to have been omitted, and the very newest processes are fully 
dealt with. Even to those who do not care to under.cke a careful study of the book it will prove of immense value as a work of 


reference,” 
MACMILLAN AND CO., LONDON. 
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CLARENDON PRESS NEW AND STANDARD SCIENTIFIC WORKS, 


NEW WORK BY PROF. LUIGI CREMONA. Royal 8vo, half-morocco, 315. 6d. 
Just Published, 8vo, Cloth, 8s. 6d LECTURES ON THE PHYSIOLOGY OF PLANTs 
GRAPHICAL STATICS. TWO TREATISES ON By JULIUS VON SACHS. Translated by H. MARSHALL Wj; 
THE GRAPHICAL CALCULUS AND RECIPROCAL FIGURES , M.A. F.L.S., Professor of Botany, R.I E. College, Cooper’s Hil] 
IN GRAPHICAL STATICS. By LUIGE CREMONA, Professor Gives the fullest and clearest account of vegetable physiology in i 
of Mathematics in the University of Rome, Foreign Member of the present condition.” —A theneum. 
Royal Society. Authorized English Translation, by T. Hupson Beare, Royal 8vo, Cloth, with Maps and IIlustrations. 
Professor of Engineering, Heriot-Watt College, Edinburgh. GEOLOGY: CHEMICAL, PHYSICAL AND STRATI- 
BY eg = pod uate GRAPHICAL. 3y J. PRESTWICH, M.A., F.R.S., Professor of 
’ ° = = 7€0 ogy, xtord. 
ELEMENTS OF PROJECTIVE GEOMETRY. By Vol. I. Chemical and Physical. 25s 
LUIGL CREMONA, Foreign Member R.S. Lond., Professor of Vol. II. Physical and Stratigraphical, with New Geological Ma, 
Mathematics in the University of Rome. ‘Translated by CHar.res of Europe. 36s. : 
Leupesporr, M.A.,, Fellow of Pembroke College, Oxf rd. The Map of Europe. on Roller, or in Cloth Case, separately. 5 
NEW VOLUME of the TRANSLATIONS of FOREIGN BIOLOGICAL ** Stands out from the long range of modern treatises.” —Academy. 
" MEMOIRS. Royal 8vo, Cloth, 36s. 
edium 8vo, Cloth, 21s. FORMS OF ANIMAL LIFE. A Manual of Comparative 
THE ANATOMY OF THE FROG. : By Dr. ALEX.- Anatomy, with Descriptions of Selected Types. By the late Or YRGE 
ANDER ECKER, Professor in the University of Freiburg. ‘Trans- ROLLESTON, D.M., F.R.S. Revised and Enlarged by W 
lated with numerous Annotations and Addresses, by GeorGe Hastam, Hatcuett Jackson, M.A. 
M.D., and profusely Illustrated with 250 Woodcuts and 11 Coloured ** A text-book of zoology, in many respects the most comprehensiy 
Figures. has yet appeared in the English language.”"—O2ford Magazine. 


FULL CLARENDON PRESS CATALOGUES SENT FREE ON APPLICATION. 
ONDON: HENRY FROWDE, CLARENDON PRESS WAREHOUSE, AMEN CORNER, E.C, 
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“OTTO” 
GAS-ENGINE. 
OVER 31,000 SOLD. 
2-MAN TO 100 H.P. INDICATED. 
NEW COMBINATION 

‘6 
O-MAN OTTO” AND PUMP. 
Suitable for Country Mansions. 
Pump can be disconnected at pleasure, and 
Engine used for other purposes, 
amateur’s workshop, laundry m 
CROSSLEY BROS., 





‘JUST PUBLISHED. NEW EDITION OF WATSON AND SONS’ 
CATALOGUE OF 


MICROSCOPES, OBJECTIVES, & ACCESSORY APPARATUS. 


It contains Instruments suitable for every class of investigation, many of quite new design, 
and all fitted with every modern improvement. 
Everyone interested in Microscopy, and especially intending purchasers of Instruments, should see this 
new Catalogue. 
FORWARDED POST FREE ON APPLICATION TO 


W. WATSON & SONS, Opticians to Her Majesty's Government, 
313 HIGH HOLBORN, LONDON, W.C., anv 251 SWANSTON ST., MELBOURNE, AUSTRALIA. 
ESTABLISHED 1837. 





sEMINGTON STANDARD TYPEWRITER. 


A WORD TO BUSINESS MEN. 


You cannot afford to do your writing in the old way. The 
work of our machines is plain and business-like, obviating all 
mistakes in reading. Several copies can be made at one writing 
by the use of carbon paper. Excellent letterpress copies can be 
taken. Our improved machine has been adopted in all the Departments of the Govern- 
ment Service, and is being very generally introduced by all leading business houses. Does 
not this argue that the Typewriter should be worth something to you? The Machines 
can be furnished with special key-boards to suit any purchaser’s line of business. 
Principal Office— 
LONDON: 100 GRACECHURCH STREET, E.C., corner of Leadenhall Street. 
LIVERPOOL: CENTRAL BUILDINGS, NORTH JOHN STREED. 
Branch Offices+ BIRMINGHAM : 88 COLMORE Row. 
: f MANCHESTER : 8 MOULT STREET. - 
Write for Full Information. ~ 
Printed by Ricuharp CLtay AND Sons, Limirep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MAcMILLAN AND Co., at the Office, 112 Fourth Avenue, New York.—Tuurspay, January 23, 1?co. 
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NEWTON & CO. 


SCIENTIFIC INSTRUMENT 
MAKERS 
TO HER MAJESTY THE 
QUEEN 


AND THE GOVERNMENT. | 


Makers of every descrip- | 


tion of OPTICAL and 
_ PHYSICAL 
bTUS of the highest class, 

for Colleges, Institutions, 

&c. 
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OPTICAL LANTERNS, 
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Best Quality, giving full 43-inch Spark in Air, £5. As made for the 
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NEWTON & CO., 
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THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
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MAKERS OF 
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Photography, done on the premises. 
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Now Ready, Vol. X. Complete. 
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Sales by Auction. 


MESSRS. T. COOKE & SONS have re- 
Instructions from the Executors of the late TAmMEs WiGGLes- 
Esq., to offer for Sale the OBSERVATORY and INSTRU- 


at New Parks House, Scarborough, in 1885, 


ceived 

WORTH, 

MENTS erected by him 
sisting of— 


A HEMISPHERICAL DOME » feet diameter, of T and angle iron 
framework, covered with papier-maché, so constructed that it may be 

without injury. The Dome Messrs. Cooke’s latest 

giving a perfectly clear zenith, and the cot a is effected 
by rack and pinion. 

An EQUATORIAL TELESCOPE, having an object-glass of 15} inches 
clear aperture, guaranteed of the hig ghest quality, the me unting also 
being of Messrs. Cooke’s latest design and best workmanship. Large 
R.A. and Decl. circles divided on silver, ;-inch finder, iris diaphragm, 
and complete batter y of eye pieces, solar spectroscope, &c., &c. 


LARGE MOVABLE OBSERVING STAGE. 


The Price of the whole Observatory and Instruments at Scarborough, 
guaranteed in perfect working order, 


and almost equal to new (having bee n 

ilways under the care of Messrs. Cooke), £2000. 

Messrs. T. COOKE & 
BUCKING 


removed is of 


design, 


Address— 

SONS, 

HAM Works, 
York, 

who will supply Photos of the Observatory and Instruments, and any further 

particulars, on application. 


MESSRS. T. COOKE & SONS have also 


the following ynd-hand Ins 


A 5-INCH EQUATORIAL TELESCOPE, the Property of G. J. New- 
BEGIN, Esq., of Thorpe, Norwich, ec smplete with driving-clock, R.A., 
Decl., and position circles divided on silver, and set of eye-pieces, in per- 
fect working order, and can be seen at Buckingham Works. Price 
£13310s. This Instrument is for sale owing to Messrs. Cooke having 

erected a much larger Observatory and Equatorial for Mr. Newbegin 

at Thorpe. 


for Sale Se truments :— 


Che Copper Dome covering the 5-inch Equatorial is also for disposal, and 


is on view at Thorpe. 


A 44-INCH PORTABLE EQUATORIAL TELESCOPE (but without 
clock), mounted on C.I. pillar, with clock bracket, R.A. and Decl. 
circles divided on silver, finder, and set of eye-pieces, &c. This Instru- 
ment is in all re spects equal to new, and is of Messrs. Cooke’s latest 
design. It is for sale, owing to the death of the owner, the late 


Tuomas B HOPE, of West Calder. Price £70. 


Esq., 


A PORTABLE EQUATORIAL MOUNTING (without driving- -clock 
and circles) on Mahogany Tripod, with clasps for 5 inch tube. ‘This 
Mounting has never been in use ; it was ordered by Mr. J. L. Scorr, 
of Shang 7} ai, who, on its arrival, finding it not suitable for his work, 
ordered a_s-inch Fixed Equat rial, and returned this Mounting to be 
disposed of. Price £17 





FELESCOPE on Mahogany ‘Tripod. 
all respects, and was only returned 
supplying the owner with a larger 


\ at at EDUCATIONAL 
This Instrument is equal to new in 
for "dispé ul as Messrs. Cooke were 
instrument. Price £20 

and Sons’ 


of Messrs. T. Cooke construction, 


Address- 


All these 


and are guaranteed 


Messrs. T. 


Instruments are 
by them. 


COOKE & SONS, 
3UCKINGHAM WORKS, 
YORK. 


GODAL MING, § SU RREY, 


MUSEUM COLLECTORS, 
EEKING CURIOSITIES. 


MESSRS. MELLERSH will Sell by Auc- 


tion, on the premises, on WEDNESDAY, March 5, 1890, and following 
day, at 11 o'clock punctually, the nearly « somplete collection of BRITISH 
BIRDS (beautifully stuffed, in cases, with painted scenery on back 
panels in keeping with the habitat of each species), as made and sei up 
by the late Mr. W. StarrorD, the we ll-known Naturalist of this town. 
Also a number of CURIOSITIES and other Articles of Virtu, com- 
excellent "specimens of old Weapons, Indian Spears and Clubs, 
Badges, Leprosy Clappers, Tear-Bottle (period, Ed- 
ward the Confe: ssor), Antique and Rare Keys, Ancient Brass Boxes, 
Brass Roman Figures, Roman Lamps and Pottery, Ancient British 
Pottery, Queen Anne ditto, Roman Vases, valuable Ancient Brass Axe- 
Heads, &c. A go d« _ tion of Neolithic Flints, Fossils, Butterflies, 
Beetles, British Birds’ Alligator and Croc odile Skins, and many 
other Rarities; three ss le Statuary Eagles, Paintings, Books, and 
other Effects described in Catalogues. 





LO NATURALISTS, AND PERSONS 


prising 
several Pilgrim 


“EES, 


Catalogues (Sixpence each) of Messrs. MELLERSH, Auctioneers, 


Godalming. 


| tothe CONSTITUTION 


| LIVING SPECIMENS FOR THE MIGROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Surirella bifrons, with sketch and 
description. He also sent out Argulus foliaceus, Corethra, Trout Ov 
Philodina roseola, Floscularia, Corethra plumicornis, Melicerta ringer 
Stephanoceros; also Amoeba, Hydra, Vorticella, — Dog-Fis 
Amphioxus, and other Specimens for Biological Laboratory work 

Weekly Announcements will be made in this place of organisms T 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1s., 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Parts, rs. each. 


BRITISH MUSEUM, 
BLOOMSBURY. 

On and after FEBRUARY 1 the Exhibition Galleries of the BRITISII 
MUSEUM will be OPEN on Week-day Evenings from 8 to 10 p.r 
viz. 

Mondays, Wednesdays, and Fridays—the Galleries of the Library and 
Ethnography, Glass and Porcelain, Prints and Drawings, and Asiatic and 
Medizval Collections. 

Tuesdays, ‘Thursdays, and Saturdays—the Galleries of Sculpture and other 
Antiquities. 


E. MAUNDE THOMPSON, Principal Librarian. 


British Museum, January 27, 1890. 


LONDON GEOLOGICAL FIELD CLASS 
COURSE OF FOUR WINTER LECTURES 
Will be 


PROF. H. G. 


THE ANNUAL 


Delivered by 
SEELEY, F 
ON 
ON 
AT 
GRESHAM COLLEGE 
(With the kind permission of the Gresham Committee), 


On SATURDAY, MARCH 


” ” 


Bae 


TERTIARY ROCKS WHICH LONDON STANDS,” 


On SATURDAY, FEBRUARY 15, | 


AT FOUR P.M. 
THE Course, FIVE SHILLINGS, 
HODD, Hon. Sec., 30 Harton GARDEN, 


CITY AND GUILDS OF LONDON 
INSTITUTE for the ADVANCEMENT 
OF TECHNICAL EDUCATION. 
CENTRAL INSTITUTION. 

ACourse of Ten Lectures on METHODS of ANALYSIS as Applic: 


of CARBON COMPOUNDS, will be delivered 
F.R.S., on MONDAYS, at 4.30 p.m 


TO BE HAD OF 


E.C. 


TICKETS FOR 


J. HERBERT 


by Prof. H. E. A lglg 


commencing Janua 
Mr. HOLL AND. t ROMPTON will deliver a COURSE of Ten Lectures 
on The THEORY of ELECTROLYSIS and the NATURE of CHEMI- 
CAL CHANGE in SOLUTION, on FRIDAYS, at 4.30 p.m., commencing 
January 24 
Fee for each Course ros. 
Particulars of and Tickets for the Courses may be obtained on application 
to the Dean, Central Institution, Exhibition a ad, S.W. 
JOHN WATNE \ Honorary 
WALTER S. PRIDE AUX, J Secretaries. 


GUY’S HOSPITAL MEDICAL SCHOOL. 


UNIVERSITY OF LONDON PRELIMINARY SCIENTIFIC 
(M.B.) EXAMINATION, 

Instruction is given in all the subjects of the above Examination at 
GUY’S HOSPITAL during the Winter and Summer Sessions. The Fee 
for the whole Course is Ten Gu neas. The Classis not confined to Students 
of the Hospital. | 

For further particulars, apply to the DEAN, Guy’s Hospital, Southwark, 

EE. 


LITERARY WORK REQUIRED.—The 


Secretary of a Scientific a in Edinburgh desires to og ongerd 
MEND the services of a GENTLEMAN, aged 40, who has ably 
assisted him in his Editorial duties. His Colleague i isa M.A. of Cam- 
bridge (Mathematical Honours) and is conversant with the French, 
German, Italian, Spanish, and Dutch languages.—Apply to ‘ W.,” 
Messrs. Adams & Francis, 59 Fleet Street, E.C. 








Fan. 30, 1890] 





TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used by W. Lant Carpenter, Esq., Prof. Forses, B. J. MALDEN, 
Esq. New Oxyhydrogen Microscope. Grand esults. Docwra Triple, 
Prize Medal, Highest Award. Patent Pamphagos Lantern Science Lecture 
Sets. Novelties Cheapest and Best. Elaborately Illustrated Catalogue, 
300 Pages, 1s. ; Postage, 5d. Smaller do.,6¢. Pamphlets Free. HUGHES, 
Specialist, Brewster House, Mortimer Road, Kingsland, N. 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
Principat—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural suman 1888. 


VICTORIA INSTITUTE. 


A paper on “‘ The Dispersal of Plants as saa “5 the Flora of Keeling 
or Cocos Islands”’ will be read by Dr. GUPPY, 7.S., on MONDAY, 
FEBRUARY 3, at 8 o’clock 


1A Adelphi Terrace, Charing Cross, 


FOR SALE. 
POWELL & LEALAND Apochromatic 


Oil Immerson 4 Objective, N.A. 1°40. Cost £25; in perfect order, 
price £15 


POWELL & LEALAND Achromatic Con- 
denser, 175°. Cost £8 8s. ; price £4 ros, 
CHAS. COLLINS, 157 


PEKING OBSERVATORY. 
The Oldest in the World. 


TWENTY LARGE PHOTOGRAPHS, and Description of over 1000 
Words, price £2 2s. 
Taken from the same negatives as those sent to the Paris Observatory. 


THOS. CHILD, Peking, and 130 Lewisham ~— s toad, S.E. 


ICELAND SPAR. 


A whole lot of Iceland Spar, for Opticians’ use, is for Sale by 
I. SALOMON, 
BREDGADE 20, COPENHAGEN, DENMARK. 
aye Correspondence. 


ROCK SECTIONS CUTTING MACHINES 
Prize Medal awarded by the Jury of the late Exhibition of Inventions. 
Price £5. 








Great Portland Street, London, W. 








Sole Makers— 


CUTTELL, 47 Rathbone Place, Oxford Street. 


SILVERED-GLASS REFLECTING | 
TELESCOPES. 


CALVER’S well-known TELESCOPES received the Highest Award for 
“Excellence and Improvements” at the International Exhibition, London. 
Catalogues and Testimonials, 1s.—G. CALVER, F.R.A.S., Widford, 
Chelmsford. 


MANUSCRIPT COPYING 


By Typewriter. Special attention given to Papers on Technical Subjects 
: for Public Reading. 
Price, 1s. 3¢. per 1000 Words. Manifold Copies, rs. per 1000 Words. 


STANDARD TYPEWRITING CO., 90 & 91 Queen St. Leones floor), E.C. 











WEAK AND DEFECTIVE SIGHT. _— 
SPECTACLES scientifically adapted to remedy impaired vision by 
Mr. ACKLAND, Surgeon, daily, at HorNE AND THORNTHWAITE’S, 
Opticians to the Queen, 416 Strand, London. The weak-sighted should 
read Ackland’s ‘‘ Hints on Spectacles,” 6d., post free. 


EXAMINATIONS. — THOROUGH -PRE- 
PARATION by Graduates for Matriculation, Intermediate Arts and 
Science, Prelim. Sci., &c. Special facilities for practical work in 
Biology.—‘‘ PRacTICAL,” 27 Chancery Lane. 


AN EXPERIENCED MICROSCOPIST, 
M.A., Cambridge, who has at present time to spare, would UN DER- 
TAKE SKETCHING from MICROSCOPE.—Microscorg, Mr. 
Deek’s, High Street, Shanklin, Isle of Wight. 
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MINERALOGY. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 


VERY FINE CRYSTALLIZED GOLD NUGGETS FROM 
JOHANNESBURG, WEIGHING I TO I5 OZS., ALSO THE NEW 
MINERALS EUDIDYMITE, KOKKULITE, BERYLLONITE, 
SPERRYLITE, ARGYRODITE. 

A Large Assortment of Beautiful Specimens, very suitable for Presents, 
from all Prices. Inspection invited. 

COLLECTIONS FOR STUDENTS AND PROSPECTORS. 


Blowpipe Apparatus, &c., &c. 
PRECIOUS STONES. 


Lessons given. Catalogue ulaténedl 


F. H. BUTLER, M.A. Sin, ‘A.R.S.Mines,  & 


NATURAL HISTORY AGENCY, 


148 BROMPTON ROAD, LONDON, S.W., 
Near the British Natural History Museum. 


English and Feccign Se Rocks, Minerals, Fossils, Shells, and other 
bjects of Natural’ History. 


A large series of intere sting x rocks now in stock from remote localities in 
the Highlands, including ‘Ha ggis”’ rock, Canisp Porphyry, and Archean 
Pikrite and Peridotite ; also numerous micro-sections of little-known rocks 
from Cornwall and elsewhere, well crystallized P ajsbergite, 3randtite, Valu- 
jevite, and Braunite; exceptionally fine polished Bloodstone, Cinnabar 
from the Avala Mine, Servia; Lancashire ferruginous calcite (the largest as 
yet raised), and Brazilian Rock-c rystals. Among the recent acquisitions in 
fossils are specimens from the Caradoc of the Oany River, and rare Devonian 
corals. 


MINERALOGY AND GEOLOGY. | 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 
LECTURERS, AND MUSEUMS. 


UISITE FOR PRACTICAL wae CABINETS, 
SES, APPARATUS OF ALL K NDS. 


The Largest Stock in England of meen: Rock-Sections, 
Minerals, Fossils. 


New Catalogues and Lists now ready, Free, of 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


EVERY RE 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 255. ; 
200 ditto, 50s. The best value obtainable. 

Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 
PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


J. T. CROCKETT, 


Maker of every description of Entomological Cabinets and Apparatus ; 
Store- and Book-boxes, fitted with Camphor-cells ; Setting Boards, Oval or 
Flat, &c. Cabinets of every description kept in stock. SPECIAL INSECT 
CABINETS, with Drawers fitted with Glass Tops and Bottoms to show 
upper and under side without removing insect. Store-boxes specially made 
for Continental Setting, highly recommended for Beetles. All best work. 
Lowest possible terms for cash. Prices on Application. Estimates supplied. 
Trade supplied. Established since 1847. 

Show Rooms—7a Prince’s Street, Cavendish Square, W. (7 doors from 
Oxford Circus). Factories—34 Ridinghouse Street, and Ce Street, W. 


THIS 


EVES PILIS MEDICINE 


Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI. 
FIER of the BLOOD; a Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 
and is unequalled in Complaints incidental to Females. 
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LONDON UNIVERSITY SCIENCE EXAMINATIONS, 


PRACTICAL CLASSES FOR INTER. SC. AND PRELIM. SCI. 


CHEMISTRY .—Demonstrations covering the required Course will be given each Term to Students for Inter. Sc. and 
Pre]. Sci. (assuming a knowledge of Matriculation subjects) beginning on Wednesdays, at 7 p.m., and repeated on Saturdays, 
10 a.m., and a Class for Beginners on Friday, 7 p.m., commencing February 7, to be followed by Laboratory Practice to the end 
of the second hour. Fee, One Guinea a Term, or Two Guineas for the Session. Correspondence Students, One Guinea for the 


Session. 


The Chemical Laboratories, (2ualitative and Quantitative, under the direction of Mr, H. 


Chemistry), are open daily. 


<. Tompkins, B.Sc. (Honours 


BIOLOGY .— Demonstrations are given on Thursdays, at 7 p.m., and repeated to another set of Students on Saturdays, 
at 10 a.m., followed by individual work on the part of the Student to 9 p.m. or 12 noon respectively. 

A Practical Class for Beginners will be held cn February 3, and succeeding Mondays. By working in this and either the 
Thursday or Saturday Class, Students who start late will be able to get through the whole course of this subject, the most difficult 


at Inter. Sc. and Prelim. Sci. 


Fee, One Guinea per Term, or Two Guineas for the, Session. 


Correspondence Students pay Half Fees. The Composition 


Fee for Correspondence and Oral Courses is Four and a Half Guineas, 


At inter. Sc. and Prelim. Sci. 1889, TWENTY-ONE Students passed, Five of z 


Further Particulars on application to— 


vhom took Honours. 


THE SECRETARY, 


(Univ. Corr. Coll. London Office), 
12} BOOKSELLERS ROW, STRAND, W.C. 





WILLIAM WESLEY AND SON, 


Scientific Booksellers and Publishers, 
28 ESSEX STREET, STRAND, LONDON. 


The following recently-published 


NATURAL HISTORY AND SCIENTIFIC BOOK CIRCULARS 


include a portion of their stock :— 

No. 97-—/CHTHYOLOGY ; Reptilia and-Amphibia ; General Zoology, 
including Ancient Works, Biographies, Classification, Darwinism 
Manuals, Periodicals, Transactions of Societies ; Anatomy, Physiology 
and Embryology. Price 49 

No. 98.—ORN/THOLOGY ; Local and British Ornithological Faunas ; 
Foreign and Exotic Cctiiben logical Faunas; Cage Birds and Poultry ; 
Ornithological Monographs; Periodicals and Systematic Works. 
WAMMALIA; including Cetacea, Sirenia, and _ Pinnipedia. 
FAUNAS AND GEOGRAPHY of Great_ Britain and Ireland, 
Continental Europe, oe America, Arctic Regions, Asia, Austral- 
asiae ZOOLOGICAL VOYAGES. Over 1000 Works. Price 4d. 


W. WESLEY & SON, 28 Essex Street, Strand, London. 
Now Ready, Crown 8vo, Cloth Gilt, 3s. 
GEOLOGICAL MECHANISM; 

OR, AN EPITOME OF THE HISTORY OF THE EARTH. 
3y J. SPOTTISWOODE WILSON. 

JOHN HEYWOOD, Manchester and London. 

DIGEST OF MR. HERBERT SPENCER’S WORKS. 

Just Published, 8vo, Cloth, Price rss. 

AN EPITOME OF THE SYNTHETIC 
PHILOSOPHY. By F. HOWARD COLLINS. With a Preface 
by HERBERT SPENCER. 

“| have read portions taken at random here and there, and have found 
them very well done.”—Mr. SPENCER 7x Preface. 
WILLIAMS & NORGATE, London and Edinburgh. 





Just Issued. 


CLASSIFIED CATALOGUE of BOOKS 
and PAPERS relating to CRYPTOGAMIC BOTANY (nearly 1300 
titles). 

DULAU & CO., 37 Soho Square, London, W. 


WALTER SCOTT’S LIST 
- 
Crown 8vo, Cloth. Price 3s. 6d. per Vol. ; Half Morocco, 6s. 


THE CONTEMPORARY SCIENCE SERIES. 
EDITED BY HAVELOCK ELLIS. 
VoLuMEsS Now REapy. 

THE EVOLUTION OF SEX. By Prof. 
PATRICK GEDDES and J. ARTHUR THOMSON. With 104 
Illustrations and 322 pages. 

“A work which, for range and grasp, mastery of material, originality, 
and incisiveness of style and treatment, is not readily to be matched in the 
long list of modern books designed more or less to popularize science.” — 
Scottish Leader. 


ELECTRICITY IN MODERN LIFE. By 
. DE TUNZELMANN. With 88 Illustrations. 

‘An Teauies account of the most recent developments of the practical 
ogglendann of electricity to the every-day business of life—not in commerce 
only, as in the telephone, but in medicine and in war, for example. ‘The 
work is well illustrated.” —Scotsman. 


THE ORIGIN OF THE ARYANS, By 
Dr. ISAAC TAYLOR. With numerous IIlustrations. 
To BE FOLLOWED BY 
PHYSIOGNOMY AND EXPRESSION. 
By P. MANTEGAZZA, [Now Ready. 
London: WALTER SCOTT, 24 Warwick Lane, Paternoster Row. 


Just Published. 


THE MECHANICAL PRINCIPLES OF A THEORY 
OF GRAVITATION BRIEFLY INDICATED. 


By T. WAKELIN, B.A. 
Price, or 2s.; Wrapper, 1s. 
Wellington, N : LYON & BLAIR. 
London: E. A. PE THERIC K & CO., 33 Paternoster Row. 


Price rs. Post free. “i 
COLD-CATCHING, COLD-PREVENT- 
ING, COLD-CURING. By JOHN H. CLARKE, M.D. 
‘* A book for every house.”—Christian World. 


London: JAMES EPPS & CO., 170 Piccadilly, and 48 Threadneedle 
Street. 
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ROBT, J. ELLERY. 
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October 10, 1888. 
kin Aneroid only reached 


I am very much pleased w 
Observer, Scott. Met. Soc. 


EDINBURG 


Dear Sir,—I have just returne 
stay at the Ben Nevis Observatory, and while there 


THE OBSERVATORY, MELBOURNE, 
> MOSSMAN, F.R.M.S., 


a pretty severe trial with very satisfactory 
(Signed) 


* Watkin” Anervid. 
most satisfactory, the extreme error not 


THE NEW PATENT 
ANEROID BAROMETER. 


NOW MADE IN FLAT WATCH SIZ 


Dear S1r,—The Wat 


three weeks ago. 
had an opportunity of testing the admirable qualiti 


have given it 


results, 


following have been received by the maker 
your new 


MAKER: 
J. HICKS, 
8, 9, & 10 Hatton Garden, London. 


To be obtained of all Opticians. 


J. 





DEATH AND DISABLEMENT BY ACCIDENT. 
THE RAILWAY PASSENGERS’ ASSURANCE COMPANY 


£1000 at Death and Full Benefits at £4 per Annum. 

HON. EVELYN ASHLEY, Chairman. 
Annual Income £250,000. 

80,000 ANNUAL POLICYHOLDERS. 

Invested Capital and Reserve Fund £285,000, 
COMPENSATION PAID 
£2,750,000. 

West End Office:—8 GRAND HOTEL BUILDINGS, W.C. 
Head Office :—64 CORNHILL, LONDON, £.C. 

WILLIAM - VIAN, Secretary. 


{ssures 


JOHN J. GRIFFIN & SONS, ‘Limite, 


MANUFACTURERS OF 


CHEMICAL & PHILOSOPHICAL APPARATUS. 


ON OW READY, _ 
Illustrated Classified and Descriptive 


CATALOGUE of CHEMICAL APPARATUS. 


Royal 8vo, 113 pp., Illustrated with nearly 600 Woodcuts, 
6d., Post free. 
22 GARRICK STREET, COVENT GARDEN, 
LONDON, W.C. 


EYESIGHT AND SPECTACLES. 


Homeopathic Review, October 1, 1889 :—‘‘ Parentsand those that 

shrink from using spectacles should read an original book, ‘IS BAD SIGHT 
ON THE INCREASE 

The School Board Chronicle, 
information can be gleaned from its pages. 

The Morning Post, July 23. 1889 : 
common sense in Mr. Fournet’s arguments.” 


Printed by EYRE & SPOTTISWOODE, 
!ddress— 
18 BENTINCK ST., MANCHESTER SQUARE, LONDON, W. 
PROPER GLASSES PRESCRIBED, 5s. 
By Author of the Above. Hours, 10 till 7. 
Spectacles and Eye-glasses at Civil Service Store 


Prices. 
CHEAPEST HOUSE 


asl —stat REES’ (IN LONDON.) 
Most fenpertent ENGRAWVIN Gs, 


Pie pod at Lowest Prices, 
Principal Artists ETCHINGS. 
of the 
A Large Selection of Sporting Pictures. 
41-43 RUSSELL STREET, COVENT GARDEN. 


August 31, * Valuable 


1889 -— 
—‘‘A considerable amount of 


196 fp., 15 Stamps, post free 





Present Day. 
115 STRAND; 


Physicians to Her Mai sty the Que 


‘BRADY & MARTIN, 


27, 29, & 31 MOSLEY STREET, 
NEWCASTLE-UPON.TYNE, 


Wholesale and Export Dealers and Manufac- 
turers of Chemical and Scientific Apparatus, 
Pure Chemicals for Analysis, &c., 


Supply Colleges and Schools in all parts of the World with every 
requisite for Theoretical and Experimental Work in Chemistry, 
Sound, Light, Heat, Magnetism, Electricity, &c. 
Analytical & Works Laboratories completely Furnished. 

Agents in connection with the Science and Art Department. 
PARTN 


N. H. MARTIN, C. E. STUART, B.Sc. 


ERS— 


New IciustraTep CaTALoGuE, NEW FORMS OF 


APPARAT , Fret 


OSTEOLOGICAL SPECIMENS, 
MODELS, &c.—MOORE BROS., 49 Hardman Street, Liverpool. 
Price List, Three Stamps 


NERVOUS EXHAUSTION. 


PULVERMACHER’S WORLD-FAMED 
GALVANIC BELTS 


»US COMPLAINT 


ONTAINING MANY 
ON APPLICATION. 








of Nz s have received Testimonials from three 
and over Forty Members of the Royal 


re of P hysicians of London. 


toms of NERVOUS EXHAUSTION, 
MUSCUL AR POWE R, RHEUMATISM, SCIATICA, 
EPILEPSY, &c., are speedily removed by means of 


PULVERMACHER’S World-famed Galvanic Belts, 


which convey the electric current direct to the affected parts, 
stimulating and strengthening all’ the nerves and muscles, 
arresting all symptoms of premature waste and decay. 


Dr. Vin ‘ES, Fellow of the Royal College of Physicians, writes, September 

), 1885 * Having used Mr. PULVERMACHER’S BELTS for many 
years, in the course of medical practice, I am in: a position to speak of their 
great value as a curative a gent in cases of —— disease or functional 
malady where Electricity is .kely to be serviceable. I am entirely convinced 
of their efficacy. 


for the Cure 


Colleg 


The distressing symy loss of 


PARAL YSIS, 


gradually 
and speedily 


Dr. Gotpinc Birp, M.D., Physician, Guy’s Hospital, says:—‘‘I can 
hardly recommend Mr. PULVE RMACHE R’S INVEN TION too strongly 
to the notice of my medical brethren.” 


Sir Cuartes Locock, Bart., M.D., says :—‘‘PULVERMACHER’S 
BELTS are very effective in neural gia and rheumatic affections, and I have 
presc ribed them largely in my practice for other similar maladies, paralysis, 
&e. 


For full Price List and Particulars see new Pamphlet, 


‘GALVANISM : Nature’s Chief Restorer of Impaired 
Vital Energy.” Post free from 


PULVERMACHER’S 
GALVANIC ESTABLISHMENT. 


194 REGENT STREET, LONDON, wW. 
ESTABLISHED OVER FORTY YEARS. 





cvi NATURE | fan. 30, 1890 


SUBSCRIPTIONS TO “NATURE.” C) KING, MENDHAM, & Co. 


5. a Electrical Engineers 
Ob ae @ & & @ a - at 28 y/ XN AND 
Half veari ‘ ae a 14 iy». \ Manufacturing Electricians, 
a | ets 7 ade SPECIALTIES.—K.M.B. Pater: 
on a + ee eS Piao { Pocket Galvanometer. Price, P; a 


\ ae | 12s. 9d. ; Case, 1s. 6d. extra. T, ; 
To the United States, the Continent, &c. : mm cuessala Wkisess Semaien wae 


Yearly ee oe a ° 30 \ S477} hurst Machines of Improved Pat terr 
Half-yearly. .-- + +++ +> 15 Western Electrical Works, 
Quarterly ..... cee ° 8 - ' BRISTOL. 
To India, China, and fies —_— a ’ ‘§ = New Ssaeetnenee CAaTALocvue 
= Post free, 4}d. 
> Specially compiled List of Elect 
Publications, post free, 


Vearly. . see eee eee + 32 
Half-yearly. . . . cee cco Oe 
Quarterly 2. wc cette ee ccee §F 


CHARGES» ‘FOR “ADVERTISEMENTS. 


Three Lines in Column 2s. 6d. 9d. per Line after. 
ar: Mathematical Instrument Manufacturer to H.M. Government,* Council. oj 
One Eighth Page, or Quarter Column o 18 India, Science and Art Department, Admiralty, &c. 
‘ r . ° 
Quarter Page, or Halfa Column .. 1 15 Mathematical, Drawing, and Surveying Instruments 
Half a Page, ora Column ....... - 4 of every Description, 
Whole Page .. . ee eee ae 6 6 Of the Highest Quality and Finish, at the most Moderate Prices, 
eaeeavceantiiiaitis Illustrated Price List Post Free. 
W. F. S. obtained the only Medal in the Great Exhibition of 1862 £ 
Money Orders payable to MACMILLAN & CO. c. Bastinase of Cunstonctbon of Mathematical Instruments, and the caly 
BEDFORD STREET, STRAND, W. oLD MEDAL in the International Inventions Exhibition 1885 for Mathe. 
OFFICE: 29 . wank matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Excellent Copies a the actual, natural Handwriting, also Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
of eae Music, even of elaborate Shorthand, asd . : 
rammes, Plans (up to Double-Elephant size ° and, an 
Type. Writing, are easily, quickly, and cheaply produced by the MADE WITH BOILING WATER. 


AUTOCOPYIST EPPS’S 


CRATEFUL—COMFORTING. 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 


resemble written letters. Used at the House of Lords, &c. C O C O A 
AUTOCOPYIST DEPT. (A.E.T.Co., La.), 


London Wall, London, and 52 Princess Street, Manchester. MADE WITH BOILING MILK. 


WIMSHURST MACHINE. | 
Works in any Weather. Size giving 4: Sparks, £4 10s, GENE 


SCHOOL APPARATUS, EDD 


WELL 





Approved by Science and Art Department. 


HARVEY @G PEAE, 
6 CHARING CROSS ROAD, W.C, 


ESTABLISHED 1852. 99 HATTON GARDEN, 
Disc onal for the Trade. London, E.C. 
" OPTIMUS “i ENLARGING APPARATUS. 
Patent Quick Acting Rack Adjustment. 


This Apparatus comprises superior Mahogany Body Lantern and 
Long Bellows Camera adjusted by Rack and Pinion. The Lantern 
is fitted with powerful Refulgent Lamp, with 3 wicks, giving bril- 
liant illumination. Compound Condensers. 





If with Russian Iron 
instead of 
CONDENSER. Mahogany Body. 


5-in. , no front lens... « - oo in., nolens.. 750 | d Metal Russian Iron Body, 

5-in., with superior portrait lens... 7 i -- 1026 | Japanne etal. Brass Sliding ‘Tubes, 

6-in., no front lens .. i 6 30s. 

6-in., with superior portrait Tens... 3 

7-in., no front lens w. «.. “ + 7-in., no we 1 Each Magic Lantern is efficient for Exhibitions 

7-in. . with superior portrait jens... « 7-in., and eos The Lens gives crisp definition, being a — achro- 

8-in., ‘ sin oe 8-iM., MO 4, 0 | matic photographic combination, with rack and pinion. 

g-in., 9 oe oss Giles te ove | Compound Condenser of 4 in. diameter. Three-wick 
10-in., os eeeTOriN.y 55 oe Refulgent Lamp, yielding a_ brilliantly illuminated 
12-in., ove | ee oo | picture, Japanned Metal, complete in Box 





Council. of 
iments 


Prices, 


if 1862 for 
the only 
or Mathe. 


1, W.C. 


—— 


Body, 
Tubes, 


uibitions. 
or achro- 
d pinion. 
ree-wick 
yminated 


£1 100 
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FSSRS. MACMILLAN AND CO.’S NEW BOOKS, 


A New Book by Sir Charles Dilke, Bart. 


PROBLEMS OF GREATER BRITAIN. 


BY THE RIGHT HON. SIR CHARLES DILKE, BART. 


With Maps. 2 Vols., 8vo, 36s. 





Ready Fanuary 3I. 

This is in no sense a new edition of the well-known ‘‘ Greater Britain.” That was a record of travel, which, though still in 
demand, is necessarily in some points antiquated. Not seeing his way to incorporate new facts or correct old statements in such a 
way as to produce a satisfactory result, Sir Charles Dilke thought it best to produce an entirely new book upon the same subjects as 
those treated in the original work, but dealt with from the point of view of political and social observation and comparison, rather 
than from that of descriptive sight-seeing. The new book, therefore, is not a book of travel, but a treatise on the present position 
of Greater Britain, in which special attention has been given to the relation of the English-speaking countries with one another, and 
to comparative politics of the countries under British government. 





AMONG THE SELKIRK GLACIERS. By WILLIAM SPOTSWOOD 
GREEN, M.A., F.R.G.S., Author of ‘* The High Alps of New Zealand.” Crown 8vo. [Nearly Ready. 
THE LIBRARY REFERENCE ATLAS OF THE WORLD. A Complete 
Series of 84 Modern Maps. By JOHN BARTHOLOMEW, F.R.G.S. With Geographical Index to 100,000 places. Half- 

Morocco, Gilt Edges. Folio, £2 12s. 6d. net. 
,* This work has been designed with the object of supplying the public with a thoroughly complete and accurate atlas of Modern 
Geography, in a convenient reference form, and at a moderate price. 
A NEW BOOK BY MR. ALFRED RUSSEL WALLACE. THIRD EDITION. 7 
DARWINISM; an Exposition of the Theory of Natural Selection, with some of its 
Applications. By ALFRED RUSSEL WALLACE, LL.D., D.C.L., F.L.S., &c., Author of ‘‘ The Malay Archipelago,” 
** The Geographical Distribution of Animals,” ‘‘ Island Life,” &c. With Portrait and Map. Third Edition. Crown 8vo, 9s. 
THE CHEMISTRY OF PHOTOGRAPHY. By RAPHAEL MELDOLA, 
F.R.S., Professor of Chemistry in the Technical College, Finsbury, City and Guilds of London Institute for the Advancement 
of Technical Education. Crown 8vo, 6s. (Mature Series.) 
ENGLISH MEN OF ACTION.—New Volume. 
PETERBOROUGH. By Mr. W. STEBBING. With Portrait. Crown S8vo, 2s. 6d. 


[Ready Fanuary 31. 


The following Volumes in the Series, Crown 8vo, 2s. 6d. each, are ready :— 
GENERAL GORDON. By Col. Sir W. Burcer. | DAMPIER. By Mr. W. CLARK RUSSELL. 
HENRY THE FIFTH. By the Rev. A. J. CHuRcH. MONK. By Mr, JULIAN CoRBETT. 
LIVINGSTONE. By Mr. THomMAs HuGHEs. STRAFFORD. By Mr. H. D. TRAILL. 


LORD LAWRENCE. By Sir RicHarp TEMPLE. | WARREN HASTINGS. By Sir ALFRED LYALL. 
WELLINGTON. By Mr. Georce Hooper. 
*..* Other Volumes are in the Press and in preparation. 
ELEMENTARY DYNAMICS OF PARTICLES AND SOLIDS. By W. 
M. HICKS, M.A., F.R.S., Principal of Firth College, Sheffield ; late Fellow of St. John’s College, Cambridge. Crown 8vo. 
[Mext Week. 


SECOND EDITION, REVISED AND GREATLY ENLARGED. 

ABSOLUTE MEASUREMENTS IN ELECTRICITY AND MAGNETISM. 
By ANDREW GRAY, M.A., F.R.S.E., Professor of Physics in the University College of North Wales. Second Edition. 
Revised and Greatly Enlarged. Fcap. 8vo, 5s. 6d. 

SECOND EDITION, REVISED. 

APPLIED MECHANICS: an Elementary General Introduction to the Theory of 
Structures and Machines. By JAMES H. COTTERILL, F.R.S., Associate Member of the Council of the Institution of 
Naval Architects, Associate Member of the Institute of Civil Engineers, Professor of Applied Mechanics in the Royal Naval 
College, Greenwich. Second Edition, Revised. Medium 8vo, 18s. 


MACMILLAN AND CO., LONDON. 























| -PURE ENGLISH BEERS - 
SounD & BricHT. : i Sounp& Nutritious. 
a ye CASAS mm 


aed - 
NI 


Half-Guinea 


ALE 
SEE: PRICE: List. 


Waltham Bro: Brewers, London SW. 
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CADBURY'S COCOA 

is closely allied to 
milk in the large pro- 
portion of fiesh-form- 
ing and strength-sus- 
taining elements that 
it contains. It is pre- 
pared on the principle 
of excluding the super 
abundance of fatty, in- re at 
digestible matter with : - 
which cocoa abounds, ; € 
: : . j The le1 
supplying a_ refined, 
thin infusion of abso- 
lutely pure cocoa, ex- 
hilarating and refresh- 
ing, for Breakfast, 
Luncheon, ‘Tea, or 
Supper—giving stay- 
ing power and impart- 
ing new life and vigour 
to growing children 
and those of delicate 
constitutions. 


_ CADBURY’ COCOA 


ABSOLUTELY PURE, therefore BEST. 


accurac’ 


Printed by RicHarp CLay AND Sons, Limtrep, at 7 and 8 Bread Street Hill, Queen Victoria Street. in the City of London, and Published by 
MACMILLAN AND Co., at the Office, 112 Fourth Avenue, New York.—Tuurspay, January 30, 1&co. 





WEEKLY ILLUSTRATED JOURNAL OF 


SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


41.] THURSDAY, 


Registered as a Newspaper at the General Post Office.] 
THE NEW PATENT WATKIN ANEROID BAROMETER. 


Amongst several unsolicited Testimonials 
the two following have been received by the 
maker :— 

THE OBSERVATORY, MELBOURNE, 
ctober ro, 1888. 
Dear Sir,—The Watkin Aneroid 
only reached me three weeks ago, 
am very much pleased | 
with it, and have givenita 
pretty severe trial with very 
satisfactory results. 
(Signed) R. J. ELtEery. 


No. 105 8, VoL. 


Now MADE 
b ! 


Firat WaTCH 


EpinzuurGu, May 31,’89. | 
Dear Sir,—I have just | 
returned from a six weeks’ | 
Hi) stay at the Ben Nevis Ob- | 
servatory, and while there | 
had an opportunity of test- 
#] ing the admirable qualities 
of your new ‘“ Watkin” 
Aneroid. The result has 
been most satisfactory, the | 
extreme error noted being | 
only about y45 of an inch. | 
During my stay at the Ob- 
servatory the Aneroid was fre- | 
quently tested by taxing it down 
2000 feet and then comparing it 
with the standard on my return. 
lhe results obtained speak volumes for the high-class workmanshipand great 
accuracy you have attained in the — of this instrument. 
(Signed) R. C. Mossman, F.R.\ Observer. Scott. Met. Soc. 
J. J. HICKS, 8, 9, & 10 HATTON GARDEN, LONDON. 


“The ‘STAR’ MICROSCOPE is a modern marvel at its. low price, 
The lenses alone are worth the money.”—Aritish Medical Journal. 





made 

through- 

out in brass, 

neatly ja- 

panned, and is 

not only first-rate 

in optical qualities, 

but is now a handsome, 

well-finished Instrument. 
POCCCCOSSSSOOOSOOOOOS 


R. & J. BECK, 68 Cornhill, London, E.C, 


FEBRUARY 6, 1890. 


Sent free for is. 


[PRICE 15 CENTS. 


{All Rights are Reserved 


OUR EYES. 


Fust Published. Eighth Edition. Thirteenth Thousand. Revised 
and greatly Enlarg red, with many Additional Lilustrations, 


OUR EYES, and HOW to PRESERVE 
THEM FROM INFANCY TO 
OLD AGE. 

WITH SPECIAL INFORMATION ABOUT SPECTACLES. 


By JOHN BROWNING, F.R.A.S., F.R.M.S., &e. 
With 70 Illustrations. Price 1s., Cloth. 
** This little volume should secure a wide circle of readers. We have been 


specially pleased with the many useful hints given by Mr. Browning regard- 
ing sight preservation. The most interesting part of the book perhaps is 


| that which relates to the choice of spectacles.” —Hea/th. 


CHATTO & WINDUS, Piccadilly, LONDON, W., 
AND ALL BOOKSELLERS. 
2d. by the Author, JOHN BROWN 
London, W.C. 


~ NEGRETTI AND ZAMBRA’S| 


NING, 63 Strand, 


OPERA, RACE, & FIELD GLASSES 


OF EVERY DESCRIPTION. 


Barometers, Microscopes, Telescopes, 
Magic Lanterns, &c., &c. 


Illustrated Price Lists posted free to all parts of the World. 


NEGRETTI & ZAMBRA, 


OpTICIANS AND SCIENTIFIC INSTRUMENT MAKERS TO alte] QUEEN. 
HOLBORN VIADUCT, E.C. 
Branches:—45 CORNHILL; 122 REGENT STREET. 
Photographers at the CRYSTAL PALACE, 
N. & Z.’s Large Illustrated Catalogue, 1200 Engravings, "Price 5s. 6d. 
Telephone No. 6583. Telegraphic Address: ‘* Negretti, London.” 
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LONDON GEOLOGICAL FIELD CLASS. 
THE ANNUAL COURSE OF FOUR WINTER LECTURES 
Will be Delivered by 
PROF. H. G. SEELEY, F.R.S., 

ON 
“THE TERTIARY ROCKS ON WHICH LONDON STANDS,” 
AT 
GRESHAM COLLEGE 
(With the kind permission of the Gresham Committee), 

On SATURDAY, FEBRUARY 15, } On SATURDAY, MARCH 1, 
” ” 22, | ” ” 
AT FOUR P.M. 
Tickets For THE Covuxnse, FIVE SHILLINGS, To BE HAD oF 
J. HERBERT HODD, Hon. Sec., 30 Harron Garpen, E.C. 


ROYAL INSTITUTION OF GREAT 
BRITAIN, 


ALBEMARLE STREET, PICCADILLY, W. 


THURSDAY NEXT (February ), at 3 o'clock, the Rev. Canon | 


AINGER, M.A., LL.D., First of Three Lectures on THE THREE 
STAGES OF SHAKESPEARE’S AR I Half-a-Guinea the Course. 
SATURDAY (Febru: “te 15), at 3 o'clock, the Right Hon. Lord RAY- 
LEIGH, M.A., D.C LL.D., F.R.S. First of Seven Lectures on 
ELECTRIC IT\ AND MAGNETISM. One Guinea 
Subscription to all the Courses in the Season, Two Guineas. 


GUY’S HOSPITAL MEDICAL SCHOOL. 


UNIVERSITY OF LONDON PRELIMINARY SCIENTIFIC 
(M.B.) EXAMINATION, 


Instruction is given in all the subjects of the above E xamination at 
GUY’S HOSPITAL during the Winter and Summer Sessions. The Fee 
for the whole Course is ‘en Guineas. The Classis not confined to Students 
of the Hospital. 

For further particulars, apply to the Dean, Guy’s Hospital, Southwark, 

E. 


THE SCHOOL BOARD FOR LONDON 


propose to appoint a Medical Officer to report on the Candidates for 
permanent appo ntment, and to advise the Board on School Hygiene 
and any other Medical matters on which he may be consulted. ‘The 
successful Candidate will be required to devote the whole of his time to 
the se velee of the Board, and the Seleey will be £400 per Annum. 

Forms of Application may be obtained at the Offices of the Board, 
Victoria Emb “swe rent, W.C., and must be returned so as to reach the 


Clerk of the Board on or before FEBRU ARY 10, 1890 





THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
Principat—DR. H. J. WEBB, B.Sc. 


‘Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
hips of the Royal Agricultural Society, 1888. 





EXAMINATIONS. — THOROUGH PRE- 
PARATION by Graduates for Matriculation, Intermediate Arts and 
Science, Prelim. Sci., &e. Special facilities for practical work in 
aston —** PRACTICAL,” 27 Chancery Lane. 


ROCK SECTIONS CUTTING MACHINES 
Prize Medal awarded by the Jury of the late Exhibition of Inventions. 
Price £5. 


Sole Makers— 


CUTTELL, 47 Rathbone Place, Oxford Street. 


LECTURE DIAGRAMS. 


Drawings Copied or Enlarged in Qutline or Colour on Glazed Cloth.— 
Apply ‘‘ Atpxa,” Baltonsborough, Bridgwater. 


AN EXPERIENCED MICROSCOPIST, 
M.A., Cambridge, who has at present time to spare, would UNDER. 
TAKE SKETCHING from MICROSC »)PE.—Microscore, Mr. 
Deek’s, —_ Street, Shanklin, Isle of W — 








LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Hydra viridis, with sketch and 
description. He also sent out Argulus foliaceus, Corethra, Trout (va, 
Philodina roseola, Floscularia, Corethra plumicornis, Melicerta ringens, 
Stephanoceros; also Amoeba, Hydra, Vorticella, Crayfish, Dog-Fish 


Amphioxus, and other Specimens for Biological Laboratory work. 


Weekly Announcements will be made in this place of organisms T. p 


| is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1:s., 
or Twelve Tubes for tos. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 


Sales by Auction. 


MESSRS. T. COOKE & SONS have re- 
ceived Instructions from the Executors of the late James Wicc.r 
worrn, Esq., to offer for Sale the OBSERVATORY and INSTRI 
MENTS erected by him at New Parks House, Scarborough, in 139; 
consisting of— 


A HEMISPHERICAL DOME, 30 feet diameter, of T and angle iror 
framework, covered with papier-maché, so constructed that it may be 
removed witho ut injury. The Dome is of Messrs. Cooke’s st 
design, giving a perfectly clear zenith, and the revolution is eff 
by rack and pinion. 

EQUATORIAL TELESCOPE, having an object-glass of 15} inche 
clear aperture, guaranteed of the highest quality, the mounting also 
being of Messrs. Cooke’s latest design and best workmanship. Larg 
R.A. and Decl. circles divided on silver, 3-inch finder, iris — 
and complete battery of eye-pieces, solar spectroscope, &c., &c. 


LARGE MOVABLE OBSERVING STAGE. 


The Price of the whole Observatory and Instruments at Scarbor 
guaranteed in perfect working order, and almost equal to new (having 


always under the care of Messrs. Cooke), £2000. Address— 
Messrs. T. COOKE & SONS, 
BucKINGHAM Works, 
York, 
who will supply Photos of the Observatory and Instruments, and any furthe 
particulars, on application. 


MESSRS. T. COOKE & SONS have also 


for Sale the following Second-hand Instruments :— 


A 5-INCH EQUATORIAL TELESCOPE, the Property of G. J. Ni 
BEGIN, Esq., of Thorpe, Norwich, complete with driving- -clock, R.A 
Decl., and position circles divided on silver, and set of eye-pieces, in per 
fect working order, and can be seen at Buckingham Works. _ Price 
£13310s. This Instrument is for sale owing to Messrs. Cooke having 
erected a much larger Observatory and Equatorial for Mr. Newbegin 
at Thorpe. 


The Copper Dome covering the 5-inch Equatorial is also for disposal, ar 
is on view at Thorpe. 


A 4-INCH PORTABLE EQUATORIAL TELESCOPE (but without 
clock), mounted on C.I. pill ar, with clock bracket, R.A. and Decl. 
circles divided on silver, finder, and set of eye-pieces, &c, This Instru- 
ment is in all respects equal to new, and is of Messrs. Cooke’s latest 
design. It is for sale, owing to the death of the owner, the late 
Tuomas Baucnuops, E <4. » of West Calder. Price £70. 


PORTABLE EQU ATORIAL MOUNTING (without driving-cloc 
and circles) on Mahogs any Tripod, with clasps for 5 inch tube. rhs 
Mounting has never been in use ; it was ordered by Mr. J. L. Sc 
of Shanghai, who, on its arrival, finding it not suitable for his aa 
ordered a 5-inch Fixed Equatorial, and returned this Mounting to be 
disposed of. Price £17. 


A 8}-INCH EDUCATIONAL TELESCOPE on Mahogany Trip: od. 
This Instrument is equal to new in all respects, and was only returned 
for disposal as Messrs. Cooke were supplying the owner with a larger 
instrument. Price £20. 


All these Instruments are of Messrs. T. Cooke and Sons’ construction, 
and are guaranteed by them. Address— 
T. COOKE & SONS, 
BUCKINGHAM WORKS, 
YORK. 


MESSRS. 





TO BE SOLD, some “Perfect Specimens of 


the Armandia Litterdali, lately brought from Bhutan.—Apply by letter 
to Miss FLEminG, Downside, Stoke Bishop, Bristol. 





OSTEOLOGICAL SPECIMENS, 
MODELS, &c.—MOORE BROS., 49 Hardman Street, Liverpool. 
Price List, Three Stamps. 
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WILLIAM WESLEY AND SON, 


Scientific Booksellers and Publishers, 
28 ESSEX STREET, STRAND, LONDON. 


The following recently-published 


NATURAL HISTORY AND SCIENTIFIC BOOK CIRCULARS 


include a portion of their stock :— 

No. 97:--CHTHYOLOGY ; Reptilia and Amphibia ; General Zoology, 
including Ancient Works, Biographies, Classification, Darwinism 
Manuals, Periodicals, Transactions of Societies; Anatomy, Physiology 
and Embryology. Price 4d. 

No. 98.—ORN/THOLOGY ; Local and British Ornithological Faunas ; 
Foreign and Exotic Ornithological Faunas; Cage Birds and Poultry ; 
Ornithological Monographs; Periodicals and Systematic Works. 
MAMMALIA; _ including Cetacea, Sirenia, and Pinnipedia. 
FAUNAS AND GEOGRAPHY of Great Britain and Ireland, 
Continental Europe, Africa, America, Arctic Regions, Asia, Austral- 
asiaa ZOOLOGICAL VOYAGES. Over 1000 Works. Price 4d. 


W. WESLEY & SON, 28 Essex site Strand, London. 


AMERICAN FOSSILS 


OF THE NEW WEST 
AT 
WHOLESALE. 
Marsh, Leidy, Meek, Lesquereux, &c. 


Teeth and Skulls of Menodus, Elotherium, Rhinoceros, 
Auchitherium, &c. Chelonia, Green River Group 


Well identified, and Authors given. 


PrERTIARY: 
Hyrocodon, Oreodon, 
(Wyoming) of Fishes. 

CRETACEOUS: Placenticeras, 
Species of Dakota Group of Plants 

ILLUSTRATED CATALOGUE FREE. 


Scaphetes, Baculites, Inocerasnus, 5¢ 


L. W. STILLWELL, 
DEADWOOD, SO. DAKOTA, U.S.A. 


HENRY EBBAGE, 
344 CALEDONIAN ROAD, LONDON. 
MICROSCOPIC OBJECTS, oe ge Polarizing, Brilliant Opaque, and 


Entertaining Slides, 3 X 1, suitable for Evening Exhibition, 5s. Dozen ; 
Four Dozen Slides sent, carefully packed and Postage paid, for 21s., to 
Australian Colonies, Belgium, Canada, France, Germany, India, New 
Zealand, South Africa, &c. Microscopes, Mounting Apparatus, and all 
requisites supplied. 





Catalogue free to all Parts. 





CHEAPEST HOUSE 
(IN LONDON.) 


ENGRAVINGS, 


at Lowest Prices, 
ETCHINGS. 
A Large Selection of Sporting Pictures. 
41-43 RUSSELL STREET, COVENT GARDEN. 


The 
Most Important 
Pictures 
by all the 
Principal Artists 
of the 
Present Day. 


115 STRAND; 


TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN- 
TERN, used by W. Lant CarPENTER, Esq., Prof. Forses, B. J. MALDEN, 
Esq. New Oxyhydrogen Microscope. Grand Results. Docwra Triple, 
Prize Medal, Highest Award. Patent Pamphagos Lantern Science Lecture 
Sets. Novelties Cheapest and Best. Elaborately Illustrated Catalogue, 
300 Pages, 1s. ; Postage, 5d. Smaller do.,6d¢. Pamphlets Free. HUGHES, 
Specialist, Brewster House, Mortimer Road, Kingsland, N. 


MANUSCRIPT COPYING 


3y Typewriter. Special attention given to Papers on Technical Subjects 
A for Public Reading. 
Price, 1s. 3d. per 1000 Words. Manifold Copies, 1s. per 1000 Words. 


STANDARD TYPEWRITING CO., 90 & 91 Queen St. (third floor), E.C. 


SILVE RED- GLASS REFLECTING 
TELESCOPES. 
CALVER’S well-known TELESCOPES received the Highest Award for 
“Excellence and Improvements” at the International Exhibition, London. 


Catalogues and Testimonials, 15s.—G. 
Chelmsford. 
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ALVER, F.R.A.S., Widford, 


CXi 





NEWTON’S PATENT 
Scientist's Biunial Lantern, 


AS MADE FOR 
Oxford and London University 
Extension Lecturers, &c. 
Highest quality only, £14 145. 
New ' Catalo, gue of Optical L 
Projection Apparatus, and Scientific 
and other Four Stamps. 


NEWTON & CO., 


Opticians to the Queen and 
the Government, 


3 FLEET STREET, LONDON. 


Lanterns, 


eee 
Slides, 


JOHN J. ORIFFIN & SONS, Linire, 


MANUFACTURERS OF 


CHEMICAL & PHILOSOPHICAL APPARATUS. 


NOW READY, _ 
Lllustrated Classified and Descriptive 


CATALOGUE of CHEMICAL APPARATUS. 


Royal 8vo, 113 pp., Illustrated with nearly 600 Woodcuts, 
6d., Post free. 


22 GARRICK Lp beet COVENT GARDEN, 
ONDON, W.C. 


KING, MENDHAM, & 00. 


Electrical Engineers 
AND 
Manutacturing Electricians. 
SPECIALTIES.—K.M.B. Patent Pocket Gal- 
vanometer. Price, Post free, 12s. 9d.; Case, 
1s. 6d. extra. Testing Instruments, Primary Bat- 
teries, Wimshurst Machines of Improved Pattern. 


Western Electrical Works, Bristol. 


New ILLUsTRATED CATALOGUE, PosT FREE, 4}d. 
Specially compiled List of Electrical 
Publications, post free, 2d. 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, 


Mathematical, Drawing, and Surveying Instruments 
of every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 
W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 


Gop MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


WEAK AND DEFECTIVE SIGHT.— 


SPECTACLES scientifically adapted to remedy impaired vision by 
Mr. ACKLAND, Surgeon, daily, at HornE AND THORNTHWAITE’S, 
Opticians to the Queen, 416 Strand, London. The weak-sighted should 
read Ackland’s “ Hints on Spectacles,” 6d., post free. 
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MESSRS. LONGMANS AND CO.’S LIST. 


To be Published in 3 Vols. 8vo, 42s. each. Vol. I. will be ready in a few days. 


A DICTIONARY OF APPLIED CHEMISTRY. 


By T. E. THORPE, B.Sc. (Vict.), Ph.D., F.R.S., Treas. C.S., Professor of Chemistry in the Normal School of Science and 
Royal School of Mines, South Kensington. Assisted by Eminent Contributors. 
To be Published in 4 Vols. 8vo. Vols. I. and II., Price 42s. each, now ready. 
TA TIMOR eB 
WATTSS DICTIONARY OF CHEMISTRY. 
Revised and entirely Rewritten by H. FORSTER MORLEY, M.A., D.Sc., Fellow of, and lately Assistant-Professor 
Chemistry in, University College, London; and M. M. PATTISON MUIR, M.A., F.R.S.E., Fellow, and 
Przlector in Chemistry, of Gonville and Caius College, Cambridge. Assisted by Eminent Contributors. 





Thirteenth Edition, Revised and Enlarged, with 9 Coloured Plates and Maps and 987 Woodcuts. Crown 8vo, 15s. 
GANOT’'S ELEMENTARY TREATISE ON PHYSICS, 
EXPERIMENTAL AND APPLIED. 
Translated and Edited from GANot’s ‘‘Eléments de Physique,” by E. ATKINSON, Ph.D., F.C.S. 


Sixth Edition, with 34 Pages of New Matter, 2 Plates, 518 Woodcuts, and an Appendix of Questions. Crown 8vo, 7s. 6d. 
GANOTS NATURAL PHILOSOPHY 
For General Readers and Young Persons, 
A Course of Physics divested of Mathematical Formulz, expressed in the language of daily life. 


Translated and Edited from GANot’s ‘Cours Elémentaire de Physique,” by E, ATKINSON, Ph.D., F.C.S. 





~ 1 NY x as ; 
MILLER’S ELEMENTS OF CHEMISTRY, 
THEORETICAL AND PRACTICAL. 
Part I. CHEMICAL PHYSICS. Sixth Edition. With | Parr III. ORGANIC CHEMISTRY, or the Chemistry of 
274 Woodcuts.. 8vo, 16s. Carbon Compounds. Hydrocarbons, Alcohols, Ethers, 
Part Il. INORGANIC CHEMISTRY. _— Sixth Edition. Aldehydes, and Farafineid Acids. Fifth Edition. 8vo, 
With 376 Woodcuts. 8vo, 245. 3I5. 6d. 











EXPERIMENTAL CHEMISTRY for JUNIOR | COMPLETION OF Hupson AND Gosse’s ‘‘ ROTIFERA.” 
STUDENTS. By J. EMERSON REYNOLDS, M.D., | The ROTIFERA or “ WHEEL-ANIMALCULES.’ 
F.R.S.  Feap. 8vo. With numerous Woodcuts. Part I. By C, T. HUDSON, LL.D., and P. H. GOSSE, F.R.S. 
Introductory, Is. 6¢. Part II. Non-Metals, 2s. 6d. Part With 30 Coloured and 4 Uncoloured Plates. In 6 Parts, 


> 


III. Metals, 3s. 6@. Part IV. Carbon Compounds, 4s. 4to, Ios. 6d. each; Supplement, 12s. 6¢. Complete in 2 
SELECT METHODS in CHEMICAL ANALYSIS, Vols., with Supplement, 4to, £4 45. ‘ 
Chiefly Inorganic. By WILLIAM CROOKES, F.R.S., | PRINCIPLES of MECHANICS. By T. M. Goop 
&c. Second Edition, Rewritten and greatly Enlarged. EVE, M.A., Barrister-at-Law ; Professor of Mechanics at 
With 37 Woodcuts. 8vo, 245. the Normal School of Science and the Royal School of 


MANUAL of PRACTICAL ASSAYING. By Joun Mines. New Edition, Rewritten and Enlarged. With 253 
MITCHELL, F.C.S. Sixth Edition, Edited by W. Woodeuts and numerous Examples. Crown 8vo, 6s. 


Crookes, F.K.S. With 201 Woodcuts. ' 8vo, 315. 6d. The ELEMENTS of MECHANISM. By T. M. 

A HAND-BOOK of PRACTICAL TELEGRAPHY. GOODEVE, M.A., Barrister-at-Law ; Professor of Mech- 
By R. S. CULLEY, M.1.C.E., late Engineer-in-Chief of anics at the Normal School of Science and the Royal School 
Telegraphs to the Post Office. Eighth Edition, With | of Mines. New Edition, Rewritten and Enlarged. With 
135 Woodcuts and 17 Plates. 8vo, 16s. 342 Woodcuts. Crown 8vo, 6s. 

The MARINE STEAM-ENGINE: a Treatise for | LESSONS in ELEMENTARY MECHANICS.  De- 
the Use of Engineering Students. By R. SENNETT, signed for the Use of Schools, and of Candidates for the 
R.N., Engineer-in-Chief of the Royal Navy. Second London Matriculation and other Examinations. With 52 
Edition. With 261 Illustrations. 8vo, 215. ean fe = —_— 500 ogg Meee ee 

nC, i ae . . Questions with Answers, and 124 Woodcuts, y su 

GRAPHICS ; or, the Art of Calculation by Drawing PHILIP MAGNUS, B.Sc., B.A. Fifteenth Edition. 

Lines applied to Mathematics, Theoretical Mechanics, and Fep. 8vo, 35. 6d. 
Engineering. By ROBERT H. SMITH, Mason Science | * " e ee eee eae 
College, Birmingham. Part I. Text, with separate Atlas | A HAND-BOOK of CRYPTOGAMIC BOT ANY. 
of Plates—Arithmetic, Algebra, Trigonometry, Vector and By A. W. BENNETT, M.A., _B.Sc., FL. S., and 
Locor Addition, Machine Kinematics, and Statics of Flat GEORGE R. MILNE MURRAY, F.L.S. With 375 
and Solid Structures. 8vo, 15s. Illustrations. 8vo, 16s. 








London; LONGMANS, GREEN, & CO. 
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MONOGRAPH OF THE BRITISH CICADA “OR FETTIGIIDE 
(FROGHOPPERS AND GRASSFLIES). 
By GEORGE BOWDLER BUCKTON, F.RS., 
Corr. Memb, Acad. Nat. His. of Philadelphia, Memb. de la Soc. Ent. de France. 


Illustrated by more than 400 Coloured Drawings. In Eight Parts. Demy 8vo. Part I. 8s. 


No coloured monograph of the British Cicadz exists, and it is even believed that no adequately illustrated monograph exists of 
: uropean species. Partly to meet this want, it is proposed to publish eight quarterly parts, each containing on an average ten 
tho-chromo plates and letterpress, illustrating the forms, metamorphoses, general anatomy, and the chief details connected with 
the life-history of this family of insects. The work will contain also short diagnoses of all the British species, about 230 in number, 
most of which have come under the author’s notice, each species being illustrated by one or more coloured drawings. Some account 
will be given of the curious myths and tales told by ancient Greek and Latin poets, and descriptions will be appended relating to 
the curious sound-organs possessed by some species, and other subjects connected with the economy of this interesting but difficult 
croup of Rhynchotous insects. Mr. Buckton’s name is well-known to entomologists, and this book represents the labour and 
observation of many years. 
MACMILLAN AND CO., LONDON. 


TEXT-BOOK OF PHYSIOLOGY. 
By Prof. JOHN G. McKENDRICK, M.D., F.B.S. 
Vor. I.—GENERAL PHYSIOLOGY. Price 16s. Vor. II,—SPECIAL PHYSIOLOGY. Price 245, 
Over 1000 Woodcuts and Three Plates. 
The Volumes may be purchased separately, and each forms a Complete i ork. 
J AMES MACLEHOSE & SONS, G lasg ow. MACMILLAN & CO., London. 





"By LIONEL Ss. ‘BEALE, M. B., FE R. S., ‘“‘ A great want is supplied in ‘Science for All.’”—Graphic. 


Professor of Medicine in King’s College, i eg Now Ready, Part 1, Price 7d., of the New Serial Issue of 


HOW TO WORK WITH THE MICROSCOPE. 100] SCIENCE FOR ALL. With about 1500 

Plates. 21s. (Harrison and Sons.) ILLUSTRATIONS and Diagrams. 

OUK MORALITY AND THE MORALQUESTION., 2s. 6d. “The most recent results of scientific investigation are stated by men of 
100 FIGURES OF URINARY DEPOSITS. 55. scientific authority, in a form in which they are perfectly intelligible to any 
URINARY AND RENAL DERANGEMENTS AND CAL- | "#4¢t of ordinary culture." —Scotsman. 

CULOUS DISORDERS, Diagnosis and Treatment. Now Ready, 5s. | *s* With Part 1 is issued as a Frontispiece a valuable Coloured Plate, 
SLIGHT AILMENTS. Pp. 275. 55. showing — _ of Succession of the various Rocks that compose the 
THE MICROSCOPE IN MEDICINE. 86 Plates. 21s. Crust of the Earth. : 

BIOPLASM : Introduction to Medicine and Physiology. 6s. 6a. CASSELL & COMPANY, Limirep, Ludgate Hill, London. 
PROTOPLASM. (New Edition preparing.) ———___—_—_——— 


THE MYSTERY OF LIFE. 3562. >" AMPERE METERS AND VOLT METERS. 
LIFE THEORIES AND RELIGIOUS THOUGHT. 5s. 6d. 


THE ‘‘MACHINERY” OF LIFE. 2s. 
DISEASE GERMS. (Soiled Copies only.) 8s. 6a. 


_tantens : J. & A. CHURCHILL. 





Just Published. \ AMPERES - METRE 


THE MECHANICAL PRINCIPLES OF A THEORY apres, (oupmnliow 
OF GRAVITATION BRIEFLY INDICATED. “74 


By T. WAKELIN, B.A. 
Price, Cloth, 2s. ; Wrapper, 1s. 
Wellington, N.Z.: LYON & BLAIR. 
London: E, A. PETHERICK & CO., 33 Paternoster Row. . 


Fifth J Edition, 8vo, Cloth, 18s. 


SIR JOHN LUBBOCK, Bt., M.P., &c. 
PREHISTORIC TIMES as illustrated by ANC IENT RE MAINS 
and the Manners and Customs of Modern Savages. Fifth ldition, 
xxviii. and 637 pp. Many Plates and Woodcuts. 


WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, London ; 
and 20 South Frederick Street, E aeuntatinatn 


Price 2s. €d., Post free. 


ON FISTULA, and its Radical Cure by 
Medicines. By J. COMPTON BURNETT, M.D. 


JAMES EPPS & CO., 48 Threadneedle Street and 170 Piccadilly. 


GALTON’S WHISTLES | sxe. mano | vor ata 


I cos I 


For Determining the Upper Limits of Audible Sound 25 A ‘50 e2 25 
in Different Persons. 50 a 50 
Prices 10s. 6d. and 21s, = ee 7" <= 


GEORGE SPILLER - 
MANUFACTURING OPTICIAN, J. CARPENTIER, 
3 WIGMORE STREET, W. PARIS—20 Rue Delambre—PARIS. 
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MINERALOGY. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 

ESTABLISHED 1840. Late 277 STRAND. 

VERY FINE CRYSTALLIZED GOLD NUGGETS FROM 
JOHANNESBURG, WEIGHING I TO I5 OZS., ALSO THE NEW 
MINERALS EUDIDYMITE, KOKKULITE, BERYLLONITE, 
SPERRYLITE, ARGYRODITE, 

A Large Assortment of Beautiful Specimens, very suitable for Presents, 
from all Prices. Inspection invited. 

COLLECTIONS FOR STUDENTS AND PROSPECTORS. 
Blowpipe Apparatus, &c., &c, 


PRECIOUS STONES. 


Lessons given. Catalogue Free. 


J H. BUTLER, M.A. Oxon., A.R.S.Mines, &c. 


NATURAL HISTORY AGENCY, 
BROMPTON ROAD, LONDON, S.W., 


Near the British Natural History Museum. 


148 


Rocks, Minerals, Fossils, Shells, and other 


English and Foreign Bo 
bjects of Natural’ History. 


A large series of interesting rocks now in stock from remote localities in 
the Highlands, including ‘‘ Haggis’”’ 
Pikrite and Peridotite ; 
from Cornwall and elsewhere, well crystallized Pajsbergite, Brandtite, Valu- 
jevite, and Braunite ; exceptionally fine polished Teotitenn, Cinnabar 


from the Avala Mine, Servia ; 
yet raised), and Brazilian Rock crystals. Among the recent acquisitions in 
fossils are specimens from the Caradoc of the Onny River, and rare Devunian 


J. T. CROCKETT, 


Maker of every description of Entomological Cabine:s and Apparatus , 
Store- and Book-boxes, fitted with Camphor-cells ; Setting Boards, Oval or 
Flat, &c. Cabinets of every description kept in stock. SPECIAL INSECT 
CABINETS, with Drawers fitted with Glass Tops and Bottoms to show 
upper and under side without removing insect. Store-boxes specially made 
for Continental Setting, highly recommended for Beetles. All best work. 
Lowest possible terms for cash. Prices on Application. Estimates supplied. 


Trade supplied. Established since 1847. 
Show Rooms—7a Prince’s Street, Cavendish Square, W. (7 doors from 
Oxford Circus). Factories—34 Ridinghouse Street, and Ogle Street, W. 


MINERALOGY AND GEOLOGY. 


S ?ECIAL — TYPICAL COLLECTIONS FOR STUDENTS 
ECTURERS, AND MUSEUMS. 


EVERY ue... FOR PRACTICAL WORK, CABINETS, 
CASES, APPARATUS OF ALL KINDS. 


The Largest Stock in England of Rocks, Rock-Sections, 
Minerals, Fossils. 


New Catalogues and Lists now ready, Free, of 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


GEOLOGICAL COLLECTIONS. 


and Rocks, labelled with Name, Locality 
1oo Specimens, 25s. ; 


Comprising Fossils, Minerals, 
and Geological Position, in Mahogany Cabinets. 
200 ditto, sos. The best value obtainable. 

Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


INVENT IONS rage cna MEDAL . AWARDED. | 
DENT’S| EW ILLUSTRATED 
CATALOGUE of HIGH-CLASS 
WATCHES. | WATCHES and CLOCKS at 


REDUCED PRICES, sent 


post 


STRAND, LONDON, W.C., 
or 4 ROYAL EXCHANGE, 


& free on application to E, DENT 
RY \ and Co., Makers to the Queen, 
| 61 | 
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rock, Canisp Porphyry, and Archean | 
also numerous micro-sections of little-known rocks | 
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BEST BLACK INK KNOWN. 


DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED, 


Writing becomes a pleasure when this Ink is used. It has been adopted i: 
the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 

Flicws easily from the Pen. 
Blotting-paper may be applied at the 
moment of writing. 


It writes almost instantly full black. 
Does not corrode Steel Pens. 
Is cleanly to use, and not liable to Blot. 


Can be obtained in London, through Messrs. Barctay & Sons, Farring- 
don Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; ’and to be had of all Stationers. 

BEWLEY & DRAPER Limited), Dublin. 
Excellent Copies of the actual, natural Handwriting, als 
of Drawings, Music, even of elaborate Sketches, ’Pro- 
grammes, Pians (up to Double-Elephant size), Shorthand, and 

Type-Writing, are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &c. 


AUTOCOPYIST DEPT. (A.E.T.Co., La.), 
London Wall, 


MADE WITH BOILING WATER. 


EPPS’S 


CRATEFUL—COMFORTINCG. 


COCOA 


MADE WITH BOILING MILK. 


FRY’S 


Pure Concentrated 


COCOA 


7 NATURE.” , 
s. 
Yearly. . 1... a" 28 ‘ 
Half-yearly. . . . 14 6 
Quarterly ........ 6 


To the United States, the Continent, &c. : 
: eee ae 
Half-yearly. . . . 
Quarterly ..... 


To India, China, and Seis a 
\... Seo 


Half-yearly . 
Quarterly 


CHARGES FOR ADVERTISEMENTS. 


Three Lines in Column 2s. 6d. 9d. per Line after. 


s & 
o 18 


London, and 52 Princess Street, Manchester. 





Gold Medal 
awarded to 
J.S. Fry & Sons. 





Paris Exhibition, 








| 
| 


SUBSCRIPTIONS TO 


One Eighth Page, or Quarter Column 
Quarter Page, or Halfa Column ..... 1 15 
Half a Page, or a Column eae ef 
eee ee ee 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 
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TRAVELS IN INDIA OF JEAN ‘BAPTISTE TAVERNIER, BARON OF 


AUBONNE. Translated from the original French Edition of 1676, with a Biographical Sketch ‘of the Author, Notes, 
Appendices, &c., by V. BALL, LL.D., F.R.S., F.G.S., Director of the Science and Art Museum, Dublin, Author of 
‘* Jungle Life in India,” ‘‘ The "Economic Geology of India,” &c. With Illustrations and Maps. 2 Vols., Medium 8vo, 
£2 235. 

The Academy says :—‘‘ He is a traveller whose works we could ill afford to lose; and Dr. Ball’s translations of the chapters 
relating to India and Further India well deserve a place beside Sir Henry Yule’s ‘ Marco Polo’ and the publications of the Hakluyt 
Society. The translator’s notes err, if anything, on the side of brevity, except when the subject touches on the mineralogy of India, 
of which Dr. Ball knows more than most people. But both the translation and annotation are so well done that one can only hope 
the remaining portion of Tavernier’s travels will now be taken in hand by the same editor.” 

The Scotsman says :—‘* What will always g give importance to his notes are the glimpses that he gives of India, its princes, and 
its people two centuries and more ago, when Europe was only nibbling at its trade and influence, and when the British were of less 
account in the east than the Portuguese, the Dutch, and the French. - 


MACMILLAN AND CO., LONDON. 


AN 
INFALLIBLE 
REMEDY 


On the rst of every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 





| oa eee al a Nivencliwabnceiclccod 


Edited by James Britten, F.L.S., British Museum. 


For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
- Contents :—Original Articles by leading Botanists.—Extracts, and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 
SORE THROATS, BRONCHITIS, COUGHS and COLDS ; and for Price 1s. 3a. Subscription for One Year, payable in advance, r2s. 
setendtiannasseaoininit and all Skin Diseases it is unequalled. London : WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 
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WIMSHURST MACHINE. 
Works in any Weather. : Size giving 4} Sparks, £4 10s. 


SCHOOL APPARATUS, 


Approved by Science and Art Department. 


EZARVEY GQ PEAKE, 
6 CHARING CROSS ROAD, W.C. 


PE ESTABLISHED 1852, 99 HATTON GARDEN, 
Discount ie the 7: me London, E.C. 
“OPTI MUS ” EN LARG ING APPARATUS. 
Patent Quick Acting Rack Adjustment. 


This Apparatus comprises superior Mahogany Body Lantern and 
Long Bellows Camera adjusted by Rack and Pinion. The Lantern 
is fitted with powerful Refulgent Lamp, with 3 wicks, giving bril- 
liant illumination. Compound Condensers. | (aap 





If with Russian Iron 
insteai 
CONDENSER. Mahogany Body. 


5-in., no front lens .. «6. eee + S-in., no lens .. 0 | Metal Russian Iron Body, 
5-in., with superior portrait lens... coo SAM., BIE 9, <x Japanned Metal. Brass Sliding Tubes, 
6-in., no front lens... ... ove eos G-IN., MO 44 ove 6 30s. 45s. 

6-in., with superior aes Tens... oe G-in., and ,, os 
7-in., no frontlens .. . eos cco J=iM., NO 45 000 
7-in., with superior portrait ‘lens... ee Z-in., and 4y os 
8-in., ” eee ++ 8-in., no 4, 
g-in., a oie re QM, op 99 00 
ro-in., va seo eseBQEllng 59 99 90 
12-in., 9 ove ots 6 gee 


Each Magic Lantern is efficient for Exhibitions. 
The Lens gives crisp definition, being a superior achro- 
matic photographic combination, with rack and pinion. 
Compound Condenser of 4 in. diameter. Three-wick 
Refulgent Lamp, yielding a ae © illuminated 
picture, Japanned Metal, complete in Box......1 10 0 
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“OTTO” 
GAS-ENGINE. 
OVER 31,000 SOLD. 
2-MAN TO 100 H.P. INDICATED. 
NEW COMBINATION 

“i 
| MAN OTTO” AND PUMP, 
Suitable for Country Mansions. 
Pump can be disconnected at pleasure, and 
Engine used for other purposes, such as drivi: 
amateurs workshop, laundry machinery, 
cutting, &c. 
CROSSLEY BROS., 
Limited, 
MANCHESTER. 
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JUST PUBLISHED. NEW EDITION OF WATSON AND SONS’ 


CATALOGUE OF 


MICROSCOPES, OBJECTIVES, & ACCESSORY APPARATUS. 


It contains Instruments suitable for every class of investigation, many of quite new design, 
and all fitted with every modern improvement. 


Everyone interested in Microscopy, and especially intending purchasers of Instruments, should see this 
new Catalogue. 


FORWARDED POST FREE ON APPLICATION TO 


W. WATSON & SONS, Opticians to Her Majesty’s Government, 
313 HIGH HOLBORN, LONDON, W.C., anv 251 SWANSTON ST., MELBOURNE, AUSTRALIA. 
ESTABLISHED 1837. 


EMINGTON STANDARD TYPEWRITER. 


A WORD TO BUSINESS MEN. 


You cannot afford to do your writing in the old way. The 
work of our machines is plain and business-like, obviating all 
mistakes in reading. Several copies can be made at one writing 
by the use of carbon paper. Excellent letterpress copies can be 

taken. Our improved machine has been adopted in all the Departments of the Govern- 4 
ment Service, and is being very generally introduced by all leading business houses. Does 
not this argue that the Typewriter should be worth something to you? The Machines 
can be furnished with special key-boards to suit any purchaser’s line of business. 
Principal Office— 
LONDON: 100 GRACECHURCH STREET, E.C., corner of Leadenhall Street. 
LIVERPOOL: CENTRAL BUILDINGS, NORTH JOHN STREED. 
Branch Offices, BIRMINGHAM : 88 COLMORE Row. 
| Mancuester : 8 MouLT STREET. aa 
Write for Full Information. 





Printed by Richarp CLay AnD Sons, Limirep, at 7 and 8 Bread Street Hill, Queen V.ctoria Street, in the City of London, and Published by 
MACMILLAN AND Co., at the Office, 112 Fourth Avenue, New York. —Tuurspay, February 6, 18co. 
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] 
ELE 
SCIEN 


OF EV 
New C. 


A WEEKLY 


ILLUSTRATED JOURNAL OF SCIENCE. 


“* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


No. 1059, VOL. 41.] THURSDAY, 


Registered as a Newspaper at the General Post Office.] 


ELECTRIC LANTERNS, 


Double-fronted, made entirely of Brass 
For Diagram and Spectrum Work, 


415 15s. 
As made for Oxford University. 


ELECTRIC MICROSCOPES. [eu aas 


SCIENTIFIC AND PHYSICAL 
APPARATUS 

OF EVERY DESCRIPTION, 

New Catalogue, 144 pp., 6d. 


OPTICAL LANTERNS 


AND SPECIAL APPARATUS FOR PROJECTION. 
New Illustrated Catalogue, 6d. 


LANTERN SLIDES 
OF ASTRONOMY, GEOLOGY, PHYSIOLOGY 
c., &c. 
Catalogue, 3d. 
NEWTON & CO., 
Manufacturing Opticians to the Queen and 

the Government. Agents by Appoint- 
ment to the Science and Art Depart nent 

3 FLEET STREET, LONDON. 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE, 


f A fl 


MAKERS OF 

PHYSICAL, PHYSIOLOGICAL, BOTANICAL, 
SCIENTIFIC APPLIANCES GENERALLY, 
Descriptions of which may be obtained on application. 


AND 


Drawings made on Stone and Wood, and the most refined w ork in Lithography 
and Colour Printing, as well as the various processes connected with 
Photography, done on the premises. 


Sole Authorized Makers of Pror. Ewinc’s SEISMOMETRIC APPARATUS. 
Quartz Fibres made as described by Mr. C. V. Boys. 


Agents for the Microscopes of Cart Zetss, of Jena, and for the Earthquake 
Model (made in Japan) of Pror. Sekiya. 


; Now Ready, Vol. XI., Nos. 1 and 2. 
Price to Subscribers 21s. per Yearly Volume, post free. 


THE JOURNAL OF PHYSIOLOGY. 


Edited by MICHAEL FOSTER, M.D., F.R.S. 
Published by the Proprietors and sold on their behalf at 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY'S WORKS, 


ST. TIBB’S ROW, CAMBRIDGE, 


FEBRUARY 


TELEPHONE 3120. 





13, 1890. [PRICE 15 CENTS. 


{All Rights are Reserved. 


NALDER BROS. & CO. 


STANDARD CELLS. 


DR. MUIRHEAD’S IMPROVED 
FORM. 


VALUE NOT ALTERED 
BY BEING UPSET. 


EACH POT CONTAINS TWO 
CELLS AND THERMOMETER. 


CERTIFICATE WITH EACH CELL, 


‘NALDER BROS. & CO., 


132 HORSEFERRY ROAD, WESTMINSTER. 


TeLeGcrapuic AppREss : SEcoHM, Lonpon. 


CATALOGUES ON APPLICATION, 


NEGRETTI AND ZAMBRA’S 
OPERA, RACE, & FIELD GLASSES 


OF EVERY DESCRIPTION. 


Barometers, Microscopes, Telescopes, 
Magic Lanterns, &c., &c. 


Illustrated Price Lists posted free to all parts of the World. 


NEGRETT!I & ZAMBRA, 


Opticians AND ScrentTiFic INSTRUMENT MAKERS TO pli QuBEN 
HOLBORN VIADUCT, 
Branches:—45 CORNHILL; 122 REGENT STREET. 
Photographers at the CRYSTAL PALACE, 
N. & Z.’s Large Illustrated Catalogue, 1200 Engravings, Price 5s. 6d. 
Telephone No. 6583. Telegraphic Address: ‘* Negretti, London.” 
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GOVERNMENT GRANT OF £4000 FOR 
THE PROMOTION OF SCIENTIFIC RESEARCH,—The Last 
Day for receiving Applications is FEBRUARY 28. Printed Forms 
may be obtained from the Assistant SECRETARY, Royal Society, 
Burlington House, London, W. 

GEOLOGICAL SOCIETY OF LONDON. 

The ANNIVERSARY MEETING of this Society will be held at the 

Society’s Apartments, Burlington House, on FRIDAY, February 21, at 

Three o’clock. The Fellows and their friends will dine together at the 

Criterion Restaurant. Picc adilly. at 7. 30 p.m. 


ROYAL INSTITUTION OF GREAT 
BRITAIN, 


ALBEMARLE STREET, PICCADILLY, W. 


The Right Hon. Lord RAYLEIGH, M.A., D.C.L., LL.D., F.R.S., 
will, on SATURDAY NEXT (February 15), at 3 o’clock, begin a Course 
of Seven Lectures on ELECTRICITY AND MAGNETISM. 

Subscription to this Course, One Guinea ; to all the Courses in the Season, 
Two Guineas. 


GUY’S HOSPITAL MEDICAL SCHOOL. 


UNIVERSITY OF LONDON PRELIMINARY SCIENTIFIC 
(M.B.) EXAMINATION. 


{nstruction is given in all the subjects of the above Examination at 
GUY’S HOSPITAL during the Winter and Summer Sessions. The Fee 
for the whole Course is ‘Ten Guineas. The Classis not confined to Students 
of the Hospital. 

Yor further particulars, apply to the DEAN, Guy’s Hospital, Southwark, 
S.E. 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
Principat—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
l'ERN, used by W. Lant Carpenter, Esq., Prof. Forses, B. J. MALDEN, 








Esq. New Oxyhydrogen Microscope. Grand Results. Docwra Triple, | 


Prize Medal, Highest Award. Patent Pamphagos Lantern Science Lecture 

Sets. Novelties Cheapest and Best. Elaborately Illustrated Catalogue, 

300 Pages, rs. ; Postage, s¢. Smaller do.,6d. Pamphlets Freee HUGHES, 

Specialist, Brewster ] House, Mortimer Road, Kingsland, N. 

The SCHOOL BOARD for LONDON are 
about to appoint TWO ASSISTANTS to the SCIENCE DEMON.- 
STRATORS, who will be required to visit Schools under the Direction 
of the Board for the purpose of giving Instruction in Mechanics. 


The persons appointed will be required to devote the whole of their time 
to the work of the Board. Salary, £130 a year, rising by 45 annually toa 


Maximum Salary of £175 a year, together with actual Travelling Expenses | 


and the actual Expenses for the conveyance of Apparatus from School to 
School, and for Assistance in Experiments, the total Amount of these 
Expenses in the case of each Assistant not to exceed 475 per annum. 

Applications, together with Cofzes of not more than Three Testimonials, 
must be sent so as to reach the CLERK OF THE Boarp, School Board for 
London, Victoria Embankment, W.C., on or before THU RSDAY , February 
20, 1890, marked outside ‘* Assistant to Science Demonstrator.’ 


LONDON GEOLOGICAL FIELD CLASS. 
THE ANNUAL COURSE OF FOUR WINTER LECTURES 
Will be Delivered by 
PROF. H. G. SEELEY, F.R.S., 

ON 
“THE TERTIARY ROCKS ON WHICH LONDON STANDS,” 
AT 
GRESHAM COLLEGE 
(With the kind permission of the Gresham Committee), 

On SATURDAY, FEBRUARY 15, On SATURDAY, MARCH 1, 
AT FOUR P.M. 

TICKETS FOR THE Course, FIVE SHILLINGS, To BE Hap oF 
J. HERBERT HODD, Hon. Sec., 30 Hatrron Garpen, E.C. 


OSTEOLOGICAL SPECIMENS, 





MODELS, &c.—MOORE BROS., 49 Hardman Street, Liverpool. 


Price List, Three Stamps 


| Fed. 13. 1890 





LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


| Who last week sent to his subscribers Draparnaldia, with sketch and 


description. He also sent out Argulus foliaceus, Corethra, Trout Ova, 


| Philodina roseola, Floscularia, Corethra plumicornis, Melicerta_ringens, 


Stephanoceros; also Amoeba, Hydra, Vorticella, Crayfish, Dog-Fish, 
Amphioxus, and other Specimens for Biological Laboratory wor 
Weekly Announcements will be made in this place of organisms T. B. 


| is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1:s., 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 


AMERICAN FOSSILS 


OF THE NEW WEST 
AT 
WHOLESALE. 
Well identified, and Authors given. Marsh, Leidy, Meek, Lesquereux, &c. 


TERTIARY: Teeth and Skulls of Menodus, Elotherium, Rhinoceros, 


| Hyrocodon, Oreodon, Auchitherium, &c. Chelonia, Green River Group 


(Wyoming) of Fishes. 
CRETACEOUS: Placenticeras, Scaphetes, Baculites, Inocerasnus, 5 
Species of Dakota Group of Plants. 


ILLUSTRATED CATALOGUE FREE, 
L. W. STILLWELL, 
DEADWOOD, SO. DAKOTA, U.S.A. 
MINERALOGY. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 


VERY FINE CRYSTALLIZED GOLD NUGGETS FROM 





| JOHANNESBURG, WEIGHING I TO I5 OZS., ALSO THE NEW 
| MINERALS EUDIDYMITE, KOKKULITE, BERYLLONITE, 


SPERRYLITE, ARGYRODITE, 
A Large Assortment of Beautiful Specimens, very suitable for Presents, 
from all Prices. Inspection invited. 


COLLECTIONS FOR STUDENTS AND PROSPECTORS. 
Blowpipe Apparatus, &c., &c. 


PRECIOUS STONES. 


Lessons given. Catalogue Free. 





F. H. BUTLER, M.A. Oxon., A.R.S.Mines, &e. 


NATURAL HISTORY AGENCY, 


148 BROMPTON ROAD, LONDON, S.W., 
Near the British Natural History Museum. 


| English and Forel Rocks, Minerals, Fossils, Shells, and other 


ects of Natural History. 


A large series of interesting rocks now in stock from remote localities in 
the Highlands, including ‘‘ Haggis” rock, Canisp Porphyry, and Archean 
Pikrite and Peridotite ; also numerous micro-sections of little-known rocks 
from Cornwall and elsewhere, well crystallized Pajsbergite, Brandtite, Valu- 
jevite, and Braunite; exceptionally fine polished arhean, Cinnabar 
from the Avala Mine, Servia; Lancashire ferruginous calcite (the largest as 


| yet raised), and Brazilian Rock- -crystals. Among the recent acquisitions in 
| fossils are specimens from the Caradoc of the Onny River, and rare Devonian 
corals. 





J. T. CROCKETT, 


Maker of every description of Entomological Cabinets and Apparatus; 
Store- and Book-boxes, fitted with Camphor-cells ; Setting Boards, Oval or 
Flat, &c. Cabinets of every description kept in stock. SPECIAL INSECT 
CABINETS, with Drawers fitted with Glass Tops and Bottoms to show 
upper and under side without removing insect. Store-boxes specially made 
for Continental Setting, highly recommended for Beetles. All best work. 
Lowest possible terms for cash. Prices on Application. Estimates supplied. 
Trade supplied. Established since 184 

Show Rooms—7a Prince’s Street, Cavendish Square, W. (7 doors from 
Oxford Circus). Factories—34 Ridinghouse Street, and Ogle Street, W. 
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“MINERALOGY AND GEOLOGY. 


SPECIAL AND TYPICAL COLLECTIONS * STUDENTS 
LECTURERS, AND MUSEUM 


EVERY REO UIES FOR PRACTICAL WORK oe 
SES, APPARATUS OF ALL KIN 


The Largest Stock in England of Rocks, ate Gastonn, 
Minerals, Fossils, 
New Catalogues and Lists now ready, Free, of 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality 
and Geological Position, in Mahogany Cabinets. roo Specimens, 255. ; 
200 ditto, 50s. The best value obtainable. 

Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 


and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


-SILVERED-GLASS REFLECTING 
TELESCOPES. 


CALVER’S well-known TELESCOPES received the Highest Award for 
“Excellence and Improvements” at the International Exhibition, London. 
Catalogues and Testimonials, 1s.—G. CALVER, F.R.A.S., Widford, 


Chelmsford. 














ROCK SECTIONS CUTTING + MACHINES 
Prize Medal awarded by the Jury of the late Exhibition of Inventions. 
PrIcE &5- 





Sole ten - 


CUTTELL, 47 Rathbone Place, Oxford Street. 


MANUSCRIPT COPYING 


By Typewriter. Special attention given to Papers on Technical Subjects 
for Public Reading. 
Price, 1s. 3@. per 1000 Words. Manifold Copies, 1s. per 1000 Words. 
STANDARD TYPEWRITING CO.., 90 & 91 Queen St. (third floor), E.C., 
and at 38 ; heen a, N., and - ay Road, W. 


WEAK AND DEFECTIVE SIGHT.- — 
SPECTACLES scientifically adapted to remedy impaired vision by 
Mr. ACKLAND, Surgeon, daily, at HorNE AND THORNTHWAITE’s, 
Opticians to the Queen, 416 Strand, London. The weak-sighted should 
read Ackland’s ‘‘ Hints on Spectacles,” 6d., post free. 


AN EXPERIENCED MICROSCOPIST, 





M.A., Cambridge, who has at present time to spare, would UNDER- | 


TAKE SKETCHING from MICROSCOPE.—Microscorr, Mr. 
Deek’s, High Street, Shanklin, Isle of Wight. 


EXAMINATIONS.— THOROUGH PRE- 
PARATION by Graduates for Matriculation, Intermediate Arts and 
Science, Prelim. Sci., &e. Special facilities for practical work in 
Biology.—“* iansisenedl 27 parses Lane. 
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OIL ENGINE 


(PRIESTMAN’S, HUME’S, & ETEVE’S PATENTS). 
NO COAL. NO CAS. NO BOILER. NO SMOKE. 
USES COMMON MINERAL OILS ONLY. 
NO EXTRA INSURANCE CHARGED. 


Royal Agricultural Society’s Silver Medal at Nottingham, 1888, 
and at Windsor, 1889. 


SUITABLE FOR ANY DRIVING PURPOSES. 


Fullest Particulars on application to 


PRIESTMAN BROS., Lro., 


Works: Hull. London Office: 73a Gums Victoria Street, E.C. 


JOHN J. GRIFFIN & SONS, Limitep, 


MANUFACTURERS OF 


CHEMICAL & PHILOSOPHICAL APPARATUS. 


NOW READY, 
Illustrated Classified and Descriptive 


CATALOGUE of CHEMICAL APPARATUS. 


Royal 8vo, 113 pp., Illustrated with nearly 600 Woodcuts, 
6d., Post free. 
22 GARRICK STREET, COVENT GARDEN, 
LONDON, W.C. 





2 STANLEY fies 


Mathematical Instrument Manufacturer to H.M. Government, Council o - 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 
W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 


| Excellence of Construction of Mathematical Instruments, and the only 


Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 


- | matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT SURMSEIE, HOLBORN, LONDON, hated 


f HOLLOWAY'S PILLS. ——m 


Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI- 
FIER of the BLOOD; a Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 
and is unequalled in Complaints incidental to Females. 











J. HICKS, 
§, 9, & 10 Hatton Garden, London. 


To be obtained of all Opticians. 


J. 
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MESSRS, KEGAN PAUL, TRENCH, TRUBNER, & C0.’S 
NEW BOOKS. 


MATABELE LAND AND THE VIC- 
TORIA FALLS: a Naturalist’s Wanderings in the Interior of South 
— a F row the Letters and Journals of FRANK OATES, F.R.G.S 

Edited by C. G. OATES. With numerous Illustrations and Portrait. 
New Edxion. Demy 8vo, 21s. 


‘ As a book of travels it remains, as it is likely to remain for some years, 
a standard work The pictures of strange African birds, beasts, and 
flora are a most attractive addition to an important and interesting volume.” 
—St. James's Gazette. 


“‘ The lapse of time has enabled the author of the various appendices to 
give additional information ; . and the results as now given to the public 
form a very material and vz valuable contribution to our knowledge of the 
natural history of Southern Africa.’’—Nature 


TOIL, TRAVEL, AND DISCOVERY IN 
BRITISH NEW GUINEA By THEODORE F. BEVAN, 
F.R.G.S. With Maps. Large Crown 8vo, 7s. 6d. [Next Week. 


** Particularly deserving of attention among the more recent exploits are 
those of Mr. Theodore F. Bevan, extending from the Papuan Gulf up the 
great streams which drain a vast tract ofcountry south of the maincentral 
ranges. ‘These resultful efforts came to a close in 1887 with his fifth expedi- 
tion ; but we trust to see this vigorous exp loser, after the display of so much 
courage and perseverance, again braving the dangers in the fields of geo- 

graphic research.”’—Sir F. von Mvevurr, F.R.S 


PHYSIOLOGY of BODILY EXERCISE. 
By FERNAND LAGRANGE, M.D. Crown 8vo, 5s. 


[/uternational Scientific Series. 


PRINCIPLES of UNIVERSAL PHYSIO- 


LOGY: a Reform in the Theory of Physies, Chemistry, Biology, and 
Cosmology. By CAMILO CALLEJA, M.D. Crown 8vo, 3s. 6d. 


THE ORIGIN OF HUMAN REASON; 
being an Examination of Recent Hypotheses concerning it. By 
ST. GEORGE MIVART Demy 8vo, tos. 6d. 


ON TRUTH: a Systematic Inquiry. By 


ST. GEORGE MIVART. Demy 8vo, 16s. 


‘Mr. Mivart offers in clear language, with unusual strength of logic and 
eat moderation of tone, the results, as he tells us, of a life’s inquiry after 
ee '—Edinburgh Review 
‘* it is to searchers after truth that the author “— look for an adequate 
acknowledgment of the value of his labours. Ilo them these learned 
teachings may be commended with the confidence that to the unbiassed 
mind they must carry comfort and conviction.”—.Vorning Post. 


The HISTORY of NEW SOUTH WALES. 
From the Records. Volume I. Py G. B. BARTON, of the Middle 
Vemple, Barrister-at-Law. This Volume contains the History of New 
South Wales from 1783 to 1789. Illustrated with Maps, Portraits, and 
Sketches. 8vo, Cloth, 15s. “Half Morocco, 20s 


Issued by the Government of New South Wales, 


The USEFUL NATIVE PLANTS of 
AUSTRALIA (including Tasmania). By J. H. MAIDEN, F.L.S., 
F.C.S., &c., Curator of the Technological Museum of New South 
Wales, Sydney. Printed by Order of the Committee of Management. 
Demy 8vo, 12s. 6. 


THE MINERALS OF NEW SOUTH 
WALES, &c. By A. LIVERSIDGE, M.A., F.R.S., Professor of 
Chemistry and Mineralogy in the University of Sydney. With Illus- 
trations, a large Coloured Map, and 3 Diagrams. Crown 8vo, 18s, 


SOUTH AFRICAN BUTTERFLIES: a 

rg h of the Extra-Tropical Speci ies. By ROLAND TRIMEN, 

R.S., F.L.S., F.Z.S., F. Ent.S., &c., Curator of the South African 

es um, Cz rae Town; assisted by J AMES HENRY BOWKER, 
F.Z.S Ff R.G.S., &c. Three Vols., 8vo, £2 12s. 6d. 


Lonpon: KEGAN PAUL, TRENCH, TRUBNER, & CO., Lrp. 





SAMPSON LOW, MARSTON, & 00's 


NE VW BOOKS. 


NEW NOVELS AT ALL LIBRARIES. 
THE NEW PRINCE FORTUNATUS. 


By WILL 1AM BLACK, Author of “A Princess of Thule,” “In Far 
Lochaber,” ‘‘A Daughter of Heth,”’ &c. 3 Vols., Crown 8vo, Clot 
318. 6d. 
“A remarkably easy book to read. The author’s touch has beer 
light all through this long story ; but seldom more bright, amusing, pathet 
humorous, and tender.” — Saturday Neview. 


KIT AND KITTY: a Story of West Middle- 
SEX. By R. D. RLACKMORE, Author of ‘‘ Lorna Doone,” ‘Clara 
Vaughan,” ‘‘ Springhaven,”’ “‘ Cripps the Carrier,” &c. Third Editi 
3 Vols., Crown 8vo, Cloth, 315. 6d. 

‘Kit and Kitty’ is a manly book, with a sort of fine, open delicacy of 
sentiment, thoroughly wholesome and pleasing.” —A thenaum. 


IMPORTANT WORKS AT ALL LIBRARIES. 
OLIVER CROMWELL: the PROTEC. 


TOR: an Appreciation based on Contemporary Evidence. BP, 
REGINALD F. D. PALGRAVE, C.B., Author of “The Chair. 
man’s Hand-book,”’ &c. Small Demy 8vo, Cloth, ros. 6d. 


THE COLONIAL YEAR-BOOK. By A. 
J. R. TRENDELL, C.M.G., ofthe Inner Temple. With Introduction 
by Prof. S—*Ltey. Crown 8vo, 750 pages, Cloth, 6s. 

“It is a valuable work of reference, that deals fully with our trans-oceanic 
realm.” —Daily Telegraph. 


JOURNAL of H.M.S. “ ENTERPRISE 
on the EXPEDITION in SEARCH of Sir JOHN FRANKLIN'S 
SHIPS by Be HRING STRAIT, 1850-55. By Captain RICHARD 
COLLINSON, C.B., R.N., Commander of the Expedition. With a 
Memoir of his other Services. Edited by his brother, Major-General ‘I’. 
B. CoLiinson, R.E. Demy 8vo, with 6 Maps, Portrait, &c., Cloth, 


145, 
NEW EDITION NOW READY, Price 3s. 6d. 


HOW I FOUND LIVINGSTONE; in- 
cluding Travels, Adventures, and Discoveries in Central Africa, and 
Four Months’ Residence with Dr. Livingstone. By H. M. STANLE\ 
Author of ‘‘ Through the Dark Continent,” &c. With numerous May 
and Illustrations. Crown 8vo, Cloth Extra, 7s. 6d. and 3s. 6d. 


ondon : 
SAMPSON LOW, M ARSTON. SEARLE, & RIVING o— (Lrp. 
St. Dunstan’s House, Fetter Lane, Fleet Screet, E. 





Crown 8vo, Cloth. Price 3s. 6d. per Vol. ; Half Morocco, 6s. 6d. 


THE CONTEMPORARY SCIENCE SERIES. 


EpITED BY HAVELOCK ELLIS. 


Most of the Volumes will be illustrated, containing between 
300 and 400 f/f. 


First VOLUMES OF THE SERIES :— 


THE EVOLUTION OF SEX. By Prof. 
PATRICK GEDDES and J. ARTHUR THOMSON. With 


Illustrations. 


ELECTRICITY IN MODERN LIFE. By 


G. W. DE TUNZELMANN. With 88 Illustrations. 


THE ORIGIN OF THE ARYANS, By 
Dr. ISAAC TAYLOR. With numerous IIlustrations, 


PHYSIOGNOMY AND EXPRESSION. 


By P. MANTEGAZZA. Illustrated. 
EVOLUTION AND DISEASE. By J. 


BLAND SUTTON. With 120 Illustrations. [Ready February 25. 


‘THE FOLLOWING WRITERS, AMONG OTHERS, ARE PREPARING VOLUME 
FOR THIS SERIES :— 
Prof. E. D. Cope, Prof. G. F. Fitzgerald, Prof. J. Geikie, G. L. Gomme, 
3 C. K. Gonner, Prof. J. Jastrow (Wisconsin), E. Sidney Hartland, Prof. 
.H. Herford, Dr. C. Mercier, Sidney Webb, Dr. Sims Woodhead, Dr. C. 
NM. Woodward (St. Louis, Mo.), &c. 


London: WALTER SCOTT, 24 Warwick Lane, Paternoster Row. 





Now Ready, Price 5s. 

THE JOURNAL OF THE 
ANTHROPOLOGICAL INSTITUTE OF 
GREAT BRITAIN AND IRELAND, 
Vol. XIX, Part 3, February 1890, 


Contains Papers by Dr. Joun Beppor, F.R.S.; the Rev. James Mac- 
DONALD ; and Prof. A. C. HAvpon; Anthropological Miscellanea. 


London: TRUBNER & CO., Ludgate Hill. 
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NOW READY. 
8ve, over 400 Pages, Cloth, 12s. 6d., Post Free. 
A CATALOGUE OF BRITISH FOSSIL 
VERTEBRATA. 
By ARTHUR SMITH WoopwarD, F.G.S., AND 
CHARLES DAVIES SHERBORN, F.G.S. 


NOW READY. 
152 Pages, 8vo, Cloth, 5s., Post Free. 
A BIBLIOGRAPHY OF THE 
FORAMINIFERA, 

RECENT AND FOSSIL, FROM 1565-1888 ; 
WITH NOTES EXPLANATORY OF SOME OF THE 
RARE AND LITTLE-KNOWN PUBLICATIONS. 
By CHARLES Davizs SHERBORN, F.G.S. 


NOW READY. 
One Volume, Royal 8vo, 458 Pages of Text, with 47 Plates, 


some Coloured, Bound in Cloth Extra, Gilt Top, Frice £3 3s, 


Carriage Free. 


BRITISH PETROGRAPHY: 


WITH SPECIAL REFERENCE TO THE IGNEOUS | 


ROCKS. 
By J. J. Harris TEALL, M.A., F.G.S, 


DULAU & CO., 37 Soho Square, London, W. 


WILLIAM WESLEY AND SON, 
Scientific Booksellers and Publishers, 
28 ESSEX STREET, STRAND, LONDON. 


Just Published, Price 3d. 
A Classified Catalogue of NEw Books in 


ASTRONOMY, 
MATHEMATICS, 
PHYSICS. 


just Published, in One Volume, Crown 8ve, Cloth, 136 Pages, 
4 Folded Rainfall Tables, Wynberg, 1889, 25. 62. 
CYCLES OF DROUGHT AND GOOD 





SEASONS IN SOUTH AFRICA. By D. E. HUTCHINS, Con- | 


servator of Forests, Knysna. With Reprints of his Lectures on ‘‘ Sun- 
spots and Seasons,”” “Our Climate and its Variation in Cycles,’’ but 
Re-written and Enlarged. 


W. WESLEY & SON, 28 Essex Street, Strand, London. 





Electrical Engineers 
and Manufacturing Electricians. 
SPECIALTIES.—K.M.B. Patent 
Pocket Galvanometer. Price, Post free, 
12s. 9d@.; Case, 1s. 6d. extra. ‘Testing 
Instruments, Primary Batteries, Wims- 
hurst Machines of Improved Pattern. 


Western Electrical Works, 
BRISTOL. 
New ILLustRATED CATALOGUE, 
Post free, 44d. 
Specially compiled List of Electrical 
Publications, post free, 2d. 








Just Published. 
THE MECHANICAL PRINCIPLES OF A THEORY 
OF GRAVITATION BRIEFLY INDICATED. 


By T. WAKELIN, B.A. 
Price, Cloth, 2s. ; Wrapper, 1s. 


Wellington, N.Z.: LYON & BLAIR. 
London: E. A, PETHERICK & CO., 33 Paternoster Row. 





DEATH AND DISABLEMENT BY ACCIDENT. 
THE RAILWAY PASSENCERS’ ASSURANCE COMPANY 


| Assures £1000 at Death and Full Benefits at £4 per Annum. 


HON. EVELYN ASHLEY, Chairman. 
Annual Income £250,000. 
80,000 ANNUAL POLICYHOLDERS. 
Invested Capital and Reserve Fund £285,000, 
COMPENSATION PAID 


£2,750,000. 


| West End Offce:-8 GRAND HOTEL BUILDINGS, W.C. 


Head Office :—64 CORNHILL, LONDON, E.C. 
WILLIAM J. VIAN, Secretary. 


| EYESIGHT AND SPECTACLES. 


Homeopathic Review, October 1, 1889 :—‘‘ Parents and those that 
shrink from using spectacles should read an original book, ‘IS BAD SIGHT 
ON THE INCREASE?’” 

The School Board Chronicle, August 31, 1389:—‘ Valuable 
information can be gleaned from its pages.”’ 

e Morning Post, July 23, 1889:—‘‘A considerable amount of 
common sense in Mr. Fournet’s arguments.” 


| Printed by EYRE & SPOTTISWOODE, 196 pp., 15 Stamps, post free 


lddress— 
18 BENTINCK ST., MANCHESTER SQUARE, LONDON, W. 
PROPER GLASSES PRESCRIBED, Ss. 
By Author of the Above. Hours, ro till 7. 
Spectacles and Eye-glasses at Civil Service Store 
Prices. 
DIGEST OF MR. HERBERT SPENCER’S WORKS, 
Just Published, 8vo, Cloth, Price rss. 





|AN EPITOME OF THE SYNTHETIC 


PHILOSOPHY. By F. HOWARD COLLINS. With a Preface 
by HERBERT SPENCER. 
**] have read portions taken at random here and there, and have found 
them very well done.”—Mr. Spencer ix Preface. 


WILLIAMS & NORGATE, London and Edinburgh. 


‘NERVOUS EXHAUSTION. 


PULVERMACHER’S WORLD-FAMED 
GALVANIC BELTS 


| forthe Cure of Nervous Compvarnts have received Testimonials from three 


Physicians to Her Majesty the Queen, and over Forty Members of the Royal 
College of Physicians of London. 

The distressing symptoms of NERVOUS EXHAUSTION, loss of 

MUSCULAR POWER, RHEUMATISM, SCIATICA, PARALYSIS, 


| EPILEPSY, &c., are speedily removed by means of 
| PULVERMACHER’S World-famed Galvanic Belts, 


| which convey the electric current direct to the affected parts, gradually 


KING, MENDHAM, &Co., 


stimulating and strengthening all the nerves and muscles, and speedily 
arresting all symptoms of premature waste and decay. 


Dr. VinEs, Fellow of the Royal College of Physicians, writes, September 


| 19, 1885:—‘* Having used Mr. PULVERMACHER’S BELTS for many 


years, in the course of medical practice, I am ina position to speak of their 
great value as a curative agent in cases of nervous disease or functional 
malady where Electricity is likely to be serviceable. I am entirely convinced 
of their efficacy.” 

Dr. Gotpinc Birp, M.D., Physician, Guy’s Hospital, says:—‘‘I can 
hardly recommend Mr. PULVERMACHER’S INVENTION too strongly 
to the notice of my medical brethren.” 

Sir Cuartes Locock, Bart., M.D., says :—‘‘PULVERMACHER’S 
BELTS are very effective in neuralgia and rheumatic affections, and I have 
prescribed them largely in my practice for other similar maladies, paralysis, 
&c.”” 

For full Price List and Particulars see new Pamphlet, 
‘““GALVANISM : Nature’s Chief Restorer of Impaired 
Vital Energy.” Post free from 


PULVERMACHER’S 
GALVANIC ESTABLISHMENT. 


194 REGENT STREET, LONDON, W. 
ESTABLISHED OVER FORTY YEARS. 














NATURE [Feb. 13, 1890 





SUBSCRIPTIONS To « NATURE. ” Excellent Copies of the onenahs natural Menéwriting, als 


of Drawings, Music, even of elaborate Sketches, Pro. 


IN 6 sae me wa — grammes, Plans (up to Double-Elephant size), Shorthand, and 


Half-yearly. ..... ae ee e Type-Writing, are easily, quickly, and cheaply produced by the 
Quarterly .... 


To the United States, the Continent, &c. :— 
ne ee ee ee 


Half-yearly. 0. 2 sce eee eves pas ; 
Quarterly ..... ae Bae (ain oe “er Very fluid ink, used with ordinary pen and paper. Auto-Circulars 


resemble written letters. Used at the House of Lords, &c. 


AUTOCOPYIST DEPT. (A.E.T.Co., La.), 


London Wall, London, and 52 Princess Street, Manchester. 


To India, China, and hii — 
Yearly. .... 
Half-yearly . . .* wa 6 
Quarterly 2... 2 see eevee 6 





MADE WITH BOILING WATER. 
CHARGES FOR ADVERTISEMENTS 


Three Lines in Column 2s. 6d. 9d. per Line after. | EF 4 a S J S 
Za @ 


One Eighth Page, or QuarterColumn .. . o 18 

Quarter Page, or Halfa Column ..... 1 15 CRATEFUL—COMFORTINGC. 

Whole Page ..... Cth. a be me ee ee COCOA 
Money Orders payable to MACMILLAN & CO. 


ae ose Terre ae 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. MADE WITH BOILING MILK, 


coooanrk 




















Half- Guinea 


“ALE 
ae: + PRICE: LIST. 








Wattham Bro: Brewers, London.SW. 


WIMSHURST MACHINE. 
Works in any Weather. : Size giving 4} Sparks, £4 10s. 

















SCHOOL APPARATUS, 


Approved by Science and Art Department. 


EARVEWY @2z PEAKE, 
6 CHARING CROSS ROAD, W.C. 








Dey: 4 ESTABLISHED 3852, 99 HATTON GARDEN, 
Discount for the Trade. London, E.C. 
6 
OPTI MUS ” EN LARG ING APPARATUS. 
Patent Quick Acting Rack Adjustment. 


This Apparatus comprises superior Mahogany Body Lantern and 
Long Bellows Camera adjusted by Rack and Pinion. The Lantern 
is fitted with powerful Refulgent Lamp, with 3 wicks, giving bril- 
liant illumination. Compound Condensers. 

If with Russian Iron 
instead of 
CONDENSER. Mahogany may. 


5-in., no front lens... .« ai al 5-in., no lens ... 75 0 | Russian Iron Body, 
5-in., with superior portrait Tens... eo 5-in., and ,, .. 1026 | Japanned Metal. Brass Sliding ‘Tubes, 
6-in., no front lens ~~ ooo oe 6- -in., MO 99 «0 6 30s. 45s. 

6-in., with superior portrait Tens... +. 6-in., and ,, .» 

7-in., nv front lens ... ove «+ 7-in., nO exo Each Magic Lantern is efficient for Exhibitions 
7- in., with superior portrait lens... 173 6 ... 7-in., and oe 9 | The Lens gives crisp definition, being a superior achro- 
8-in., pa > oe oe B-in., NO 4, one matic photographic combination, with rack and pinion. 
g-in., ‘ ‘ see « f in. 9 «. 250 Compound Condenser of 4 in. diameter. Three-wick 
1o-in., ; * . eeeTO-iD.y 55 on Refulgent Lamp, fro a_brilliantly illuminated 
12-in., os oe T2-in. ooo picture, Japanned tal, complete in Box 
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MESSRS. MACMILLAN AND CO.’S NEW BOOKS. 


PROBLEMS OF GREATER BRITAIN. 


BY THE RIGHT HON. SIR CHARLES DILKE, BART. 


With Maps. 2 Vols., 8vo, 36s. 

The Speaker says :—‘‘ What first strikes one in the truly remarkable and important work just published by Sir Charles Dilke. 
on what he calls the ‘ Problems of Greater Britain,’ is its singular opportuneness. No book has ever appeared more precisely at 
the moment when it was most wanted. Nothing but gain can come from such cautious consideration as the author has given to 
this and the other questions that he has opened and explained, in what is undoubtedly, whatever we may find to say on given 
portions of it, the most comprehensive, varied, and instructive survey of the British realm outside the three kingdoms that any 
publicist has yet attempted.” ; 

The Spectator says :—‘‘ Sir Charles Dilke’s very able book. . . . To deal adequately with a book so stuffed with facts, and 
occupied with so vast a variety of subjects, is utterly impossible even in the course of two notices. All we can do is to fasten upon 
one or two of the most interesting features.” 

The Observer says :—This book is one of the most thoughtful and instructive contributions yet made to our political literature 
by any statesman or writer on public affairs. . . . What Sir Charles Dilke has written is really a manual of Imperial statecraft, 
and it sets forth with the utmost impartiality and precision the conditions under which we are certain to lose, as well as those under 
which we may perhaps hope to retain, our Empire.” 


THE LIBRARY REFERENCE ATLAS OF THE WORLD. A Complete 
Series of 84 Modern Maps. By JOHN BARTHOLOMEW, F.R.G.S. With Geographical Index to 100,000 places. Half- 


Morocco, Gilt Edges. Folio, £2 12s. 6d. net. 
* * This work has been designed with the object of supplying the public with a thoroughly complete and accurate atlas of Modern 


Geography, in a convenient reference form, and at a moderate price. 
The St. Fames’s Gazette says :—“ An atlas which in all essential points is one of the best of the kind that have appeared in 


England. . . . We have no hesitation in recommending it.’’ 


THE BRAIN OF AN ARMY: a Popular Account of the German General Staff. 


By SPENSER WILKINSON, Author of ‘‘ Citizen Soldiers.” Crown 8vo, 2s. 6d. 








t 
MONOGRAPH OF THE BRITISH CICADA OR TETTIGIIDA 
(FROGHOPPERS AND GRASSFLIES). 
By GEORGE BOWDLER BUCKTON, F.R.S., 
Corr. Memb. Acad, Nat. His. of Philadelphia, Memb. de la Soc. Ent. de France. 
Illustrated by more than 400 Coloured Drawings. In Eight Parts. Demy 8vo. Part I. 8s. 

No coloured monograph of the British Cicadz exists, and it is even believed that no adequately illustrated monograph exists of 
European species. Partly to meet this want, it is proposed to publish eight quarterly parts, each containing on an average ten 
litho-chromo plates and letterpress, illustrating the forms, metamorphoses, general anatomy, and the chief details connected with 
the life-history of this family of insects. The work will contain aiso short diagnoses of all the British species, about 230 in number, 
most of which have come under the author’s notice, each species being illustrated by one or more coloured drawings. Some account 
will be given of the curious myths and tales told by ancient Greek and Latin poets, and descriptions will be appended relating to 
the curious sound-organs possessed by some species, and other subjects connected with the economy of this interesting but difficult 
group of Rhynchotous insects. Mr. Buckton’s name is well-known to entomologists, and this boo!x represents the labour and 
observation of many years. 


ELEMENTARY DYNAMICS OF PARTICLES AND SOLIDS. By W. 


M. HICKS, M.A., F.R.S., Principal of Firth College, Sheffield ; late Fellow of St. John’s College, Cambridge. Crown 8vo. 
6s. 6d. 
SECOND EDITION, REVISED AND GREATLY ENLARGED. 


ABSOLUTE MEASUREMENTS IN ELECTRICITY AND MAGNETISM. 
By ANDREW GRAY, M.A., F.R.S.E., Professor of Physics in the University College of North Wales. Second Edition 
Revised and Greatly Enlarged. Fcap. 8vo, 5s. 6d. 

SECOND EDITION, REVISED. 

APPLIED MECHANICS: an Elementary General Introduction to the Theory of 
Structures and Machines. By JAMES H. COTTERILL, F.R.S., Associate Member of the Council of the Institution of 
Naval Architects, Associate Member of the Institute of Civil Engineers, Professor of Applied Mechanics in the Royal Naval 
College, Greenwich. Second Edition, Revised. Medium 8vo, 18s. 

MACMILLAN AND CO., LONDON. 








GEO REES? CHEAPEST HOUSE On the rst of every Month. 
—_ (IN LONDON.) JOURNAL OF BOTANY, 
Most Importan IW GRAVINGS, BRITISH AND FOREIGN. 


Edited by James Britten, F.L.S., British Museum. 


ictures tL t Pric s, , : 7 
by all the para inpendh dose Contents :—Original Articles by leading Botanists.—Extracts, and 


Principal Artists EE T CHINGS e Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 


of the Proceedings of Societies. __ ? 
Present Day. A Large Selection of Sporting Pictures. Price 1s. 3¢. Subscription for One Year, payable in advance, 12s. 


115 STRAND; 41-43 RUSSELL STREET, COVENT GARDEN. London : WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 
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Concentrated 


OCOa 


This Choice Preparation of 





Cocoa is exceedingly soluble and 


easily digested. 


It makes a most Delightful 


“HAVE ONE WITH ME?” Beverage for Breakfast or Supper. 


Lancet. —“‘ Pure, and very Soluble.” 
Medical Times.—* Eminently suitable for Invalids.” 
Sir C. A. Cameron, M.D.—‘‘ 1 have never tasted Cocoa that 
President of Royal College of Surgeons, Ireland. I like so well.” 
W. A. R. Stanley, M.D.—“It is the drink par excellence 
for Children.” 


HALF A TEASPOONFUL IS SUFFICIENT TO MAKE A CUP OF MOST DELICIOUS COCOA. 


t@ TO SECURE THIS ARTICLE ASK FOR 
“FRY’S PURE CONCENTRATED COCOA.” 


FORTY PRIZE MEDALS AWARDED TO 


J, 3. PY a SONS, BRISTOL, LONDON, & SYDNEY. 


 Primee d by Ricnarv Cray 5, Limirep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of L ondon, and Published by | Published by 
MACOMLLAN AND Co., at the Office, 112 Fourth Avenue, New York.—Tuurspay, Februar ry 13, 18cc 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.””—WoRDSWORTH. 


No. 1060, VoL. 41.) | THURSDAY, 


Registered as a Newspaper at the General Post Office.] 
THE NEW PATENT WATKIN ANEROID BAROMETER. 


mongst several unsolicited Testimonials 
the two following have been received by the 
maker :— 
THE OBSERVATORY, MELBOURNE, 
ctober ro, 1888. 
Dear S1r,—The Watkin Aneroid 
only reached me three weeks ago, 
I am very much pleased 
with it, and have givenita 
pretty severe trial with very 
satisfactory results. 
(Signed) R. R. J. ELLery. 


Now MADE 


FLAT Waren 


EpDINBURGH, cH, May 31,'89. 
Dear Sir,—I have just 
returned from a six weeks’ 
stay at the Ben Nevis Ob- 
servatory, and while there 
had an opportunity of test- 
ing the admirable qualities 
of your new ‘“ Watkin” 
Aneroid. The result has 
been most satisfactory, the 
extreme error noted being 
only about 45 of an inch. 
During my stay at the Ob- 
servatory the Aneroid was fre- 
quently tested by taxing it down | 
2000 feet and then comparing it 
with the standard on my return. 
The results obtained speak volumes for the high-class workmanshipand great 
accuracy you have attained in the manufacture of this instrument. 
(Signed) R. C. Mossman, F.R.M.S., Observer. Scott. Met. Soc 
J. J. HICKS, 8, 9, & 10 HATTON GARDEN, LONDON. 


“The ‘STAR’ MICROSCOPE is a modern marvel at its low price. 
The lenses alone are worth the money.”—Sritish Medical Journad. 


BECKS 


£2 Qs. to £5 5s. 





Is 
made 


FEBRUARY 20, 1890. 





through- 

out in brass, 

neatly ja- 

panned, and is 

not only first-rate 

in optical qualities, 

but is now a handsome, 

well-finished Instrument. 
POSOSCOSOSSOOOOOOOOOE 





R. & J. BECK, 68 Cornhill, London, E.C, 


[PRICE 15 CENTS. 


[All Rights are Reserved. 


BROWNING’ S 





‘Ad0980U9IW 














The body is made entirely of brass and gun-metal, with rack-motion and 
fine screw adjustment. Three achromatic powers of excellent defining 
power, 1-inch, 4-inch, and }-inch ; adjusting slide-holder to stage, revolving 
diaphragm, hand-force "ps, stage-forceps, live-cage, &c. The whole packed 
in upright Mahogany Cabinet, with drawer for slides, dissecting-knives, &c. 


PricE £3 15s, Od. 
New Illustrated Catalogue of Microscopes free. 


JOHN BROWNING, 63 Strand, London, W.C. 


NEGRETTI AND ZAMBRA’S | 





OPERA, RACE, & FIELD GLASSES 


OF EVERY DESCRIPTION. 


Barometers, Microscopes, Telescopes, 
Magic Lanterns, &c., &c. 


Illustrated Price Lists posted free to all parts of the World. 


NEGRETTI & ZAMBRA, 


OPTICIANS AND SCIENTIFIC INSTRUMENT MAKERS TO THe QueEn 
HOLBORN VIADUCT, E.C. 
Branches:—45 CORNHILL; 122 REGENT STREET. 
Photographers at the CRYSTAL PALACE, 
N. & Z.’s Large Illustrated Catalogue, 1200 Engravings, "Price 5s. 62. 
Telephone No. 6583. Telegraphic Address: ‘* Negretti, London.” 
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BRITISH “ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 
COMMITTEE ON CHEMICAL TEACHING. 

The Second Report of this Committee, containing ** Suggestions for a 
Course of Elementary Instruction in Physical Science,” and a Report on the 


‘Teaching of Chemistry in Public E lement: ary Schools.’’ may be obtained 
from the Office of the Association, 22 Albemarle Street, W. Price 6d. 


UNIVERSITY COLLEGE, 
NOTTINGHAM. 
OPEN SCHOLARSHIPS. 
The Committee of Management offer ‘Three Scholarships, one of £30 and 
two of £20, tenable at the above College 


Forms of Application can be obtained from the SEcrETARY at the College, 
and must be filled in and returned to him on or before MAY 10, 1890. 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
PrincipaAt—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Preparation | 


for the Colonies. Students gained the First, Third, and Fourth Scholar- 


ships of the Royal Agricultural Society, 1888. 





TO ASTRONOMERS.—FOR SALE. 
Details on Application. 

EQUATORIAL TELESCOPE ose eee ooo eee 2r in. O.G. 
a jm ‘is oa si g in. O.G. 

- - 54 in. O.G,. 

(with Uransit) ove 3} in. O.G. 

NEWTONIAN GLASS oie LUM eee ove ose 18 in. 
TA : 


In. 
CHAS. COLLINS, Optician, 
157 GREAT PORTLAND STREET, LONDON, W. 


To effect a Speedy Sale, very Low Prices will be taken. 


HENRY EBBAGE, 
344 CALEDONIAN ROAD, LONDON. 


MICROSCOPIC OBJECTS, Gorgeous Polarizing, Brilliant Opaque, and 
Entertaining Slides, 3 X 1, suitable for Evening Exhibition, 5s. Dozen ; 
Four Dozen Slides sent, carefully packed and Postage paid, for 215., to 
Australian Colonies, Belgium, Canada, France, Germany, India, New 


Zealand, South Africa, &c. 
requisites supplied. 


Microscopes, Mounting Apparatus, and all 


Catalogue free to all Parts. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 

TERN, used by W. Lant Carpenter, Esq., Prof. Forses, B. J. MALDEN, 
Esq. New Oxyhydrogen Microscope. Grand Results. Docwra Triple, 
Prize Medal, Highest Award. Patent Pamphagos Lantern Science Lecture 
Sets. Novelties Cheapest and Best. Elaborately Illustrated Catalogue, 
300 Pages, 1s. ; Postage, 5d. Smaller do.,6¢@. Pamphlets Free. HUGHES, 
Specialist, Brewster House, Mortimer Road, Kingsland, N. 





ROCK SECTIONS CUTTING MACHINES 
Prize Medal awarded by the Jury of the late Exhibition of Inventions. 
Price £5. 


Sole Makers — 


CUTTELL, 47 Rathbone Place, Oxford Street. 


EXAMINATIONS. — _~ THOROUGH ‘PRE- 


PARATION by Graduates for Matriculation, Intermediate Arts and 
Science, Prelim. Sci., &c. Special facilities for practical work in 
Biology.—*“* PRACTICAL,” 27 Chancery Lane. 


LECTURE DIAGRAMS. 


Drawings Copied or Enlarged in Outline or Colour on Glazed Cloth.— 
Apply “‘ ALpua,” Baltonsborough, Bridgwater. 


GENTLEMAN, well experienced in EX- 
PERIMENTAL PHYSICS, Ph.D., for last three years Demonstrator 
at a German University, wishes to settle down in England, and seeks 
suitable Appointment.— Address “ Bi 210," NaruRE Office. 








LIVING SPECIMENS FOR THE MIGROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Melicerta tubicolaria, with sketch and 
description. He also sent out Argulus foliaceus, Corethra, Trout Ova, 
Philodina roseola, Floscularia, Corethra plumicornis, Melicerta ringens 
Stephanoceros; also Amoeba, Hydra, Vorticella, Crayfish, Dog-Fj 
Amphioxus, and other Specimens for Biological Laboratory work. 

Weekly Announcements will be made in this place of organisms T 
is supplying. 


Specimen Tube, One Shilling, post free. 
Twenty-six Tubes in Course of Six Months for re, of £1 15 
or Twelve Tubes for tos. 
Portfolio of Drawings, Eleven Parts, 1s. each. 


NEWTON & CO. 


SCIENTIFIC INSTRUMEN1 
MAKERS 
TO HER MAJESTY THE 
QUEEN 
AND THE GOVERNMENT. 


Makers of every descrip- 
tion of OPTICAL and 
PHYSICAL APPARA- 
.TUS of the highest class 
for Colleges, Institutions, 
&c. 

Catalogue of 
OPTICAL LANTERNS, 
PROJECTI(C N- APPA- 
RATUS, & SLIDES, 3. 


NEW ILLUSTRATED 
CATALOGUE OF 
SCIENTIFIC APPARATUS, 
144 pages, 6d. 
WIMSHURST ELECTRICAL MACHINE. 


Best Quality, giving full 44-inch Spark in Air, £5. As made for the 
Science and Art Department. 


NEWTON & CO., 


3 FLEET STREET, TEMPLE BAR, LONDON, E.C. 


KING, MENDHAM, & Go. 


Electrical Engineers 
AND 

Manufacturing Electricians. 

SPECIALTIES.—K.M.B. Patent 
Pocket Galvanometer. Price, Post free, 
12s. gd. ; Case, 1s. 6d. extra. Testing 
Instruments, Primary Batteries, Wims- 
hurst Machines of Improved Pattern. 
Western Electrical Works, 

BRISTOL. 


New ILtusTRATED CATALOGUE, 
: Post free, 44d. 
= Specially compiled List of Electrical 
Publications, post Jree, 2d. 








Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, ey and Surveying Instruments 
f every Description, 
Of the Highest eute and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORE, LONDON, W.C. 


MANUSCRIPT COPYING 


By Typewriter. Special amnegion given to Papers on Technical Subjects 
Public Reading. 
Price, 1s. 3@. per 1000 Wards, Manifold on 1s. per 1000 Words. 
STANDARD TYPEWRITING CO., go & 91 Queen St. (third a E.C., 
and at 38 Arlington Square, N., and 41 Goldney Road, W 
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wale bp Auction. 


FRIDAY, FEBRUARY 2r. 
A Fine 8!-inch Reflector Telescope, on Oak 


Alt-azimuth Mounted, Frass Tube, Glass Speculum by Wit, 


Stand, ) 
Maker. Plane Mirror and Finder by 


specially selected for Owner by 
BROWNING ; Supe rior Instrument. 


MR. J. C. STEVENS will include the above in his S 
ny AucTION, at his Great ‘as 38 King Street, Covent Garden, 
FRIDAY, FEBRUARY 2 
On View D: ay prior 2 till 5, ‘ond Morning of Sale, and Catalogues had. 
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on 





‘Camila ay Cloth. Price 3s. 6d. per Vol. ; Half inn co, 6s. 6d. 
THE CONTEMPORARY SCIENGE SERIES. 
EpITep By HAVELOCK ELLIS. 


t of the Volumes will be illustrated, containin 
yO: and = DP. 


g between 


First VOLUMES OF THE SERIES :— 


THE EVOLUTION OF SEX. By Prof. 
PATRICK GEDDES and J. ARTHUR THOMSON. With 9 


Illustrations. 
ELECTRICITY IN MODERN LIFE. 
G. W. DE TUNZELMANN. With 88 Illustrations. 
THE ORIGIN OF THE ARYANS. 
Dr. ISAAC TAYLOR. With numerous IIlustrations. 
PHYSIOGNOMY AND EXPRESSION. 
By P. MANTEGAZZA, Illustrated. 
EVOLUTION AND DISEASE. By J. 
[Ready February 25. 


BLAND SUTTON. With 120 Illustrations. 


By 
By 


HE FOLLOWING WRITERS, AMONG OTHERS, ARE PREPARING VOLUMES 


FOR THIS SERIES :— 
Prof. G. F. Fitzgerald, Prof. J. Geikie, G. L. Gomme, 
Jastrow (Wisc onsin), E. Sidney Hartland, Prof. 
Dr. Sims Woodhead, Dr. C. 


Prof. E. D. Cope, 

C. K. Gonner, Prof. J. 
C.H Herford, Dr. C. Mercier, — Webb, 
M. Woodward (St. Louis, Mo.), & 


London: WALTER SCOTT, 24 Warwick Lane, Paternoster Row. 


WILLIAM WESLEY AND SON, 


Scientific Booksellers and Publishers, 
28 ESSEX STREET, STRAND, LONDON. 


Just Published, Price 3d. 
A Classified Catalogue of NEw BOOKS in 


ASTRONOMY, 
MATHEMATICS, 
PHYSICS. 


just Published, in One Volume, Crown 8ve, Cloth, 136 Pages, 
4 Folded Rainfall Tables, Wynberg, 1889, 25. 67. 
CYCLES OF DROUGHT AND GOOD 
SEASONS IN SOUTH AFRICA. By D. E. 
servator of Forests, Knvsna. With Reprints of his Lectures on 
spots and Seasons,”’ “‘Our Climate and its Variation in Cycles,’’ 
Re-written and Enlarged. 


. WESLEY & SON, 





** Sun- 
but 


London. 


> Vols. 


28 Essex Street, Strand, 





Parts. Cc sntghnn' in 2 


4to, 105. 6d. ni Supplement, 12s. 6d. 
With Supplement, 4to, £4 4s. 


THE ROTIFERA; or “WHEEL- 
ANIMALCULES.” 


By C. T. HUDSON, LL.D., 
and the late P. H. GOSSE, P.RS, 
With 30 Coloured and 4 Uncoloured Plates. 
a The Plates in the Supplement contain figures of almost all the Foreign 
© ; well as of the British Species, that have been discovered since the 


I sinall pulllantion of Vols. I. and II. 


London: LONGMANS, GREEN, & CO. 


| to naturalist, traveller, and to 


ILLUSTRATED VOYAGES, TRAVELS, &c. 


I. 


A NATURALIST’S vo ae ROUND 
THE WORLD IN H.M.S. BEAGLE. By CHARLES DARWIN, 
F.R.S. With Maps and 102 Views ofthe Places Visited and Described. 
chiefly from Sketches taken on the Spot, by Rosert Tavtor Pri 
CHETT. Medium 8vo, 215. 

The object of this edition is to aid the author's descriptions by actua 
represent: ations of the most interesting places and objects of Natural History 
referred to inthem. ‘This has been effected by securing the service of an 
artist who has visited the countries which Darwin describes. 


*‘One of the most interesting narratives of voyaging that it has fallen to 
our lot to take up, and one which must always occupy a distinguished place 
in the history of scientific navigation."—Qvarterly Review. 


a. 


AN ACCOUNT OF FOUR YEARS 
TRAVELS IN AUSTRALIA, AND OF CAMP LIFE WITH THE 
SAVAGES OF QUEENSLAND. By CARL LUMHOLTZ, M.A. 
With Portrait, Maps, Coloured Plates, and 120 Illustrations. Medium 
8vo, 248 

“It would be hardly possib le to praise ) highly the manner in which 

Mr. Lumholtz has recorded his oupusionien, i every part of his narrative 
he displays a remarkable power of keen and accurate observation, and he 
presents his facts in a style at once so fresh and simple, that from beginning 
to end the reader's inters st is maintained. He may be said to have broken 
new ground, and it is ground which was well worth while to break. We 
cordially recommend ht s book to all who te ake an interest in anthropology 
and zoolog 7, or in incidents of travel through unfamiliar scenes.”—Natu7 


III. 


THE CRUISE OF THE MARCHESA TO 
KAMSCHATKA AND NEW GUINEA. bra Notices of Formosa 
and the Islands of the Malay Archipelago. By F. H. H. GUILLE 
MARD, M.A. With Maps and Illustrations. Medium 8vo, 21s. 


** Here is a work of which British enterprise, British art, and science may 
well be proud, for all three have combined in the production of a book of 
travel in some respects unrivalled in the rich record of British exploration 
Certainly the illustrations have never been excelle d and seldom equalled for 
accuracy and artistic finish. The text of this delightful work—a joy alike 
the ordinary reader—is quite worthy of its 
lcademy. 


splendid embellishments.’’— 


IV 


NORTH CELEBES: a Narrative of Tra- 
vels in Minahassa, the Sangir and Talaut Islands, with Notices of the 
Fauna, Flora, and Ethnology of the Districts visited. By SYDNEY 
J. HICKSON, M.A. With Maps and 36 Illustrations. 8vo, 16s. 


** Dr. Hickson’s volume is full of fresh information on a region of great 
interest. The author’s first object in making this journey was to study 
corals, a subject which is at present exciting great interest among men of 
science. While his book tells us much of the bewildering life of these tro 
pical islands, of the countless forms that inhabit the shore waters, and of the 
exhaustless extent of the forests, he has much to say on the general life 
of the people, their peculiar customs and beliefs, and on the administratior 
of these dependencies by the Dutch Government.” —7imes. 


¥. 


|THE VIKING AGE. The Early History, 


HUTCHINS, Con- |! 


| described. 


Manners, and Customs of the Ancestors of the English- ae Nations, 
I}lustrated from the Antiquities discovered in Mounds, Cairns, and Bogs, 
as well as from the Anci ient Sagas and Eddas By PAUL B, DU 
CHAILLU. With 1360 Illustrations. 2 Vols. 8vo, 42s. 


**Mr. du Chaillu has confined his researches to the ascertainment of the 
origin of one section of mankind—the English. His belief is that historians 
and ethnologists, together with popular tradition, have all been flagrantiy at 
fault in the source to which they have ascribed it. It is his destiny to set 
them right, and he has been devoting eight laborious years to the preliminary 
inquiries. It will cheerfully be granted that Mr. du Ch ailluis doing excellent 
service by revealing in its “oe proportions a specific and remarkable phase 
of national culture.” int 


VE. 
THE RAILWAYS OF AMERICA. Their 
Construction, Development, Management, and Appliances. By 


VARIOUS WRITERS. With an Introduction by THomas M. Cootey. 
With 200 Illustrations. Royal 8vo, 31s. 6d. 


This volume contains a complete account of the construction, development, 
management, and appliances of American Rai Iways. Leading authorities 
are the writers, each having been selected for his eminence in the department 
The introduction treats of the relations of railway corporations 
to each otherand to the State. A feature of the volume is a series of maps 
graphically showing railway development in the United States from 1830 to 
the present day. Valuable statistics have been specially arranged, “with 
diagrams showing railway progress and a complete and thorough index. 


JOHN MURRAY, Albemarle Street. 
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THE QUARTERLY JOURNAL OF MICROSCOPICAL SCIENCE. 


Edited by E. RAY LANKESTER, M.A., LL.D., F.R.S., 


Honorary Fellow of Exeter College, Oxford, and Jodrell 


Professor of Zoology i in University College, London. 
With the co-operation of E. KLEIN, M.D., F. R.S., Lecturer on General Anatomy and Physiology at St. Bartholomew’s 
Hospital, Londen ; and ADAM SEDGWICK, M.A., F. R.S., Fellow, and Assistant Lecturer of, Trinity College, Cambridge, 


CONTENTS OF No. CXX., containing 11 Plates, PRICE 10s., 


The Anatomy of Madreporaria: V. By G. HERBERT FOWLER, 
B.A., PH.D., University College, London. 

Contributions to the Anatomy of Earthworms, with Descriptions 
of some New Species. By FRANK E. BEDDARD, M.A., 
Prosector to the Zoological Society of London, Lecturer on 
Biology at Guy’s Hospital. 

On the Phagocytes of the Alimentary Canal. By ARMAND 
RuFFER, M.A., M.D.Oxon. 

Notes on the Hydroid Phase of Limnocodium Sowerbyi. By 
G. HERBERT FOWLER, B.A.Oxon., PH.D., University 
College, London. 

Note on Certain Terminal Organs resembling Touch-corpuscles 
or End-bulbs in Intra-muscular Connective-tissue of the 
Skate. By GEORGE CARRINGTON Purvis, M.D., B.Sc., 
Demonstrator of Zoology, University of Edinburgh. 

The Development of the Ear and Accessory Organs in the 
Common Frog. By FRANCIS VILLY, Owens College, 


Note on the Transformation of Ciliated into Stratified 
Squamous Epithelium as a Result of the Application of 
Friction. By JoHN Berry Haycrart, M.D., D.Sc., 
and E. W. CaArRLIER, M.B., B.Sc., Physiological Labora- 
tory, University of Edinburgh. 

Thelaceros rhizophore, n. g. et sp. An Actinian from Celebes, 
By P. CHALMERS MITCHELL, B.A., Junior Demonstrator 
in the Morphological Laboratory, and Assistant to the 
Linacre Professor in the University of Oxford. 

Notes on the Genus Monstrilla, Dana. By GILBERT C, 
BournE, M.A., F.L.S., Fellow of New College, Oxford, 
and Director of the Plymouth Laboratory of the Marine 
Biological Association. 

On the Maturation of the Ovum and the Early Stages in the 
Development of Allopora. By SyDNEY J. Hickson, 
M.A.Cantab., D.Sc.Lond., &c., Fellow of Downing 
College, Cambridge. 


Manchester. 
*.* Vol. XXX., with Thirty-Eight Lithographic Plates, is Now Ready, bound in Cloth, Price 42s. 





A MANUAL OF THE PRACTICE OF MEDICINE. By FREDERICK 


TAYLOR, M.D., F.R.C.P., Physician to Guy’s Hospital. Crown 8vo, 1 


THE HUMAN FOOT: ITS FORM AND STRUCTURE, FUNC- 


TIONS AND CLOTHING. By THOMAS S. ELLIS, Consulting-Surgeon to the General Infirmary at Gloucester. 
With 50 Illustrations. 8vo, 75. 6d. 


A MANUAL OF DENTAL ANATOMY, HUMAN AND COMPARA- 


TIVE. By C. S. TOMES, M.A., F.R.S. Third Edition, with 212 En gravings, Crown 8vo, 12s. 6d. 


A MANUAL OF BOTANY;; Including the Structure, Classifications, 
Properties, Uses, and Functions of Plants. By ROBERT BEN TLEY, Professor of Botany in King’s College. Fifth 
Edition, with 1178 Engravings, Crown 8vo, 15s. 


KOHLRAUSCH’S INTRODUCTION TO PHYSICAL MEASURE- 


MENTS; with Appendices on Absolute Electrical Measurement, &c. Translated by T. H. WALLER, B.A., B.Sc., 
and H. R. PROCTE R, F.C.S. Second English Edition, with 37 Engravings, 8vo, 1 


FRESENIUS’ QUALITATIVE ANALYSIS. Tenth English Edition. 


Translated from the Fifteenth German Edition and Edited by CHARLES E. GROVES, F.R.S. Bvo, 155. 


OUTLIN ES OF ORGANIC CHEMISTRY. By H. Forster Mortey, 


, D.Sc., Joint-Editor of ‘* Watts’ Dictionary of Chemistry.” Crown 8vo, 7s. 6d. 


WATTS’ INORGANIC CHEMISTRY. Edited by Wm. A. TILDEN, 


D.Sc., F.R.S., Professor of Chemistry in the Mason College, Birmingham. Second Edition, Crown 8vo, 8s. 6d. 
Also edited by PRoF. TILDEN. 


WATTS’ ORGANIC CHEMISTRY. Second Edition, Crown 8vo, 10s. 
VALENTIN’S QUALITATIVE ANALYSIS. Edited and Revised by 


Dr. W. R. HODGKINSON, F.R.S. (Edin.), Professor of Chemistry and Physics in the Royal Military Academy and 
Artillery ey” Woolwich. Assisted by H. CHAPMAN-JONES, F.C.S., Demonstrator in the Royal School of Mines, 
&c., and F. E. MATTHEWS, Ph.D., Cooper’s Hill College. Seventh Edition, 8vo, 8s. 6d. 


FUEL AND ITS APPLICATIONS. By E. J. Mus, D.Se, F.R.S., 


and F. J. ROWAN, C.E. Being the First Volume of ‘‘ Chemical Technology, or Chemistry in its Aaciienines to Arts ind 
Manufactures,” edited by Cuas. Ep. Groves, F.R.S., and WM. THorP, B.Sc. With 600 Illustrations, Royal 8vo, 30s. 


TECHNOLOGICAL HAND-BOOKS. Edited by JoHn GARDNER, 


F.1.C., F.C.S., and JAMES CAMERON, F.I.C., Analyst in the Laboratory, Somerset House. 
BREWING, DISTILLING, and WINE MANUFACTURE. With Engravings. Crown 8vo, 6s, 6d. 
BLEACHING, DYEING, and CALICO PRINTING. With Engravings. Crown 8vo, 5s. 
ACETIC ACID and VINEGAR, AMMONIA, and ALUM. With Engravings. Crown 8vo, 5s. 
OILS and VARNISHES. With Engravings. Crown 8vo, 7s. 6d. 
SOAPS and CANDLES. With Engravings. Crown 8vo, 7s. 


LONDON: J. & A. CHURCHILL, 11 NEW BURLINGTON STREET. 
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Pes. Bs JUKES-BROWNE. 
Next Week, in Fcap. 8vo, Cloth, pp. 436, Price 4s. 6d. 


BL AC K s List, 


SCHOOL MANUAL OF GEOLOGY. | 


By the late J. Beete Jukes, F.R.S., 
Director of the Irish Geological Survey. 


A New (Fifth) Edition. 


Enlarged and partly rewritten by A. J. JUKkES-BROWNE, B. : 
F.G.S., of the Geological Survey of England and Wales. 


Illustrated with 80 Woodcuts and Engravings. 


This handy text-book is intended, by the style of its treat- 
ment, to convey the elements of Geology i in such a manner as 
will introduce the student at once to a practical and a sound 
knowledge of the science. 


PROF. CHRYSTAL. 

Now Ready, in Two Parts, Crown 8vo, pp. 588, Price 23s. 
ALGEBRA. An Elementary Text-book 
for the Higher Classes of Secondary 
Schools and for Colleges. 


By Geo. Chrystal, M.A., LL.D., 
Honorary Fellow of Corpus Christi College, Cambridge ; 
Professor of Mathematics in the University of Edinburgh. 


PROF. TAIT. 
In Crown 8vo, Cloth, pp. 304, Price 6s. 
LIGHT. 
Second Edition, Revised and Enlarged. 
By P, G. Tait, M.A., 
Professor of Natural Philosophy in the University of Edinburgh. 
BY THE SAME, 
In Crown 8vo, Cloth, Price 7s. 6. 


THE PROPERTIES OF 
MISS ‘CLERKE. 


In 1 Vol., Crown 8vo, Price 12s. 6:7. 

A HISTORY OF ASTRONOMY 
DURING THE NINETEENTH CENTURY. 
By Agnes M. Clerke. 

Second and Enlarged Edition. 

SIR WILLIAM TURNER. 

In One Volume, Crown 8vo, pp. 907, Price 16s. 
INTRODUCTION TO HUMAN 
ANATOMY. 


By Sir William Turner, M.B., F.R.S. 
Professor of Anatomy in the University of Edinburgh. 


Illustrated with 235 Wood Engravings 


A. C. L. GUNTHER. 
In Demy 8vo, pp. 720, Price 245. 
THE STUDY OF FISHES. 
By Albert C. L. G. Giinther, M.D., Ph.D., F.R.S., 
Keeper of the Zoological Department, British Museum. 
Illustrated with 320 Wood clad 


EDINBURGH: ADAM & CHARLES BLACK. 


MATTER. 
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NOW READY. 


8vo, over 400 Pages, Cloth, 12s. 6a., Post Free. 


A CATALOGUE OF BRITISH FOSSIL 


VERTEBRATA. 
By ARTHUR SMITH WoopwarbD, F.G.S., AND 
CHARLES Davies SHERBORN, F.G.S. 


NOW READY. 
152 Pages, 8vo, Cloth, 5s., Post Free. 
A BIBLIOGRAPHY OF THE 
FORAMINIFERA, 

RECENT AND FOSSIL, FROM 1565-1888 ; 
WITH NOTES EXPLANATORY OF SOME OF THE 
RARE AND LITTLE-KNOWN PUBLICATIONS. 
By CuHarLEs Davies SHERBORN, F.G.S. 


NOW READY. 


One Volume, Royal 8vo, 458 Pages of Text, with 47 Plates, 
some Coloured, Bound in Cloth Extra, Gilt Top, Frice £3 35., 
Carriage Free. 

BRITISH PETROGRAPHY : 

WITH SPECIAL REFERENCE TO THE IGNEOUS 
ROCKS. 

By J. J. Harris TEAL, M.A., F.G.S, 


DULAU & CO., 37 Soho Square, London, W. 





With 378 Zllustrations, 8vo, Price 16s. 


A HAND-BOOK OF 
CRYPTOGAMIC BOTANY. 


By A. W. BENNETT, M.A., B.Sc., F.L.S., 
AND 


GEORGE R. MILNE MURRAY, F.L.S. 


Vature.—*‘ The utility of a book presenting in clear outline the present 
state of our knowledge of the morphology of flowerless plants cannot be 
doubted... . . This work is a useful summary of Cryptogamic morphology 


Journal of Horticulture.—* We have no hesitation in saying that this 
is an extremely valuable contribution to the literature of Cryptogami 
Botany, and it will become a text-book for students, as well as a useful 
compendium of existing knowledge for botanists generally.” 


Journal of Botany.—‘‘A work which supplies a long-felt want on the 
part of the Cryptogamic student, which reflects credit upon its authors, 
and which is a pleasing proof of the a with which the study 
of botany is prosecuted in this country. 


London : LONGMANS, G RE EN, & CO. 
LATEST EDITION OF MITCHELL’S ASSAYING. 


In 1 Vol. 8vo, with 201 Woodcuts, Price 31s. 6d. 


A MANUAL OF PRACTICAL 
ASSAYING. 


By JOHN MITCHELL, F.CS. 
Sixth Edition. Revised and Re-edited by W1iLt1aAm Crookes. F.R.S., 


with Improvements and Additions rendered necessary by the Progress 
of Chemica! Science. 


London: LONGMANS, GREEN, & CO. 


GALTON’S WHISTLES 
For Determining the Upper Limits of Audible Sound 
in Different Persons. 

Prices 10s. 6d. and 215. 


GEORGE SPILLER, 
MANUFACTURING OPTICIAN, 
3 WIGMORE STREET, W. 
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In Three Volumes, Price £2 2s. Each. Vol. I. Now Ready. 


A DICTIONARY OF APPLIED CHEMISTRY, 


By T. E. THORPE, B.Sc. 


(Vict.), Ph.D., F.R.S., Treas. C.S., 


Professor of Chemistry in the Normal School of Science and Royal School of Mines, South Kensington. 
ASSISTED BY EMINENT CONTRIBUTORS. 


LONDON: 


Second Edition, Re-written and Greatly Enlarged. With 
37 Illustrations. 8vo, 24s. 


SELECT METHODS IN CHEMICAL ANALYSIS 
CHIEFLY INORGANIC. 
By WILLIAM CROOKES, F.R.S., &c. 
LONGMANS, GREEN, & CO. 


MINERALOGY. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 


arge Collection of Beautiful Mineral Specimens, including a VE 
TE GROUP OF SENARMONTITE CRYSTALS, VERY B 
* MANGANITES, WULFENTIES. VANADIMITES, \R 
. from Oberstein and Scotland: NATROLITES, Auvergn 
CHILDRENITES, ARAGONITES, and MELANGPHLOGITE 
FOSSILS, ROCKS, ROCK SECTIONS, HAMMERS, 
CHISELS, and BLOWPIPE APPARATUS. 


Precious Stones for Collectors and Mounting. 
COLLECTIONS FOR STUDENTS AND PROSPECTORS. 
Lessons given. Catalogues Free. 


F.H. BUTLER, M.A. Oxon., A.R.S.Mines, &c. 
NATURAL HISTORY AGENCY, 
1448 BROMPTON ROAD, LONDON, S.W., 
Near the British Natural History Museum. 
English and Foreign Rocks, Minerals, Fossils, Shells, and other 
‘Ob bjects of Natural’ Hist tory. 


A large series of intere sting rocks now in steck from remote localities in 
the Highlands, including ‘‘ Haggis”’ rock, C: anisp Porphyry, and Archean 
Pikrite and Peridotite ; also numerous micro-sections of little-known rocks 
from Cornwall and elsewhere, well crystallized Pajsbergite, Brandtite, Valu- 
jevite, and Braunite; exceptionally fine polished Bloodstone, Cinnabar 
from the Avala Mine. Servia; Lancashire ferruginous calcite (the largest as 
yet raised), and Brazilian Rock-crystals. Among the recent acquisitions in 
fossils are specimens from the Carz doc »¢ of the Onny River, and rare Devonian 
corals. 


MINERALOGY AND GEOLOGY. 


SPECIAL — TYPICAL COLLECTIONS FOR STUDENTS, 
ECTURERS, AND MUSEUMS. 


EVERY REQUISITE FOR PRACTICAL WORK, CABINETS, 
‘ASES, APPARATUS OF ALL KINDS. 


The Largest Stock in England of Rocks, Rock-Sectione, 
Minerals, Fossils, 


New Catalogues and Lists now ready, Free, of 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


London : 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality } 


and Geological Position, in Mahogany Cabinets. 
200 ditto, sos. The best value obtainable. 

Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 
PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


too Specimens, 25s. ; 


LONGMANS, 


GREEN, & CO. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED, 


Writing becomes a pleasure when this Ink is used. It has been adopt. at ir 
the principal Banks, Public Offices, and Railway Companies throug 
Ireland. 


Flicws easily from the Pen. 
Blotting-paper may be applied at the 
moment of writing. 


It writes almost instantly full black. 
Does not corrode Steel Pens. 
Iscleanly to use, and not liable to Blot. 


Can be obtained in London, through Messrs. Barctay & Sons, Farring 
don Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgar 
Street ; ‘and to be had of all Stationers. 


BEWLEY & DRAPER Ldeniend), Dublin. 


JOHN J. GRIFFIN & SONS, Line, 


MANUFACTURERS OF 


CHEMICAL & PHILOSOPHICAL APPARATUS. 


NOW READY, 
Illustrated Classified and Descriptive 


CATALOGUE of CHEMICAL APPARATUS. 


Royal 8vo, 113 pp., Illustrated with nearly 600 Woodcuts, 
6d., Post free. 


22 GARRICK STREET, COVENT GARDEN, 
LONDON, W.C. 


J. T. CROCKETT, 


Maker of every description of Entomological Cabinets and Apparatus 
Store- and Book-boxes, fitted with Camphor-cells ; Setting Boards, (val o: 
Flat, &c. Cabinets of every description kept in stock, SPECIAL INSECT 
CABINETS, with Drawers fitted with Glass Tops and Bottoms to show 
upper and under side without removing insect. Store-boxes specially made 
for Continental Setting, highly recommended for Beetles. All best work 
Lowest possible terms for cash. Prices on Application. Estimates supplied 
Trade supplied. Established since 1847. 

Show Rooms—7a Prince’s Street, Cavendish Square, W. (7 doors fro 
Oxford Circus). Factories—34 Ridinghouse Street, and Ogle Street, W. 


INVENTIONS EXHIBITION—GOLD MEDAL AWARDED 
DENT’S: NEW ILLUSTRATED 
CATALOGUE of HIGH-CLASs 


WATCHES and CLOCKS 
WATCHES. REDUCED PRICES, sent post 
& free on application to E. 








DENT 

\y %, | and Co., Makers to the ()ueen, 

oY ENT . | 61 STRAND, LONDON, W.C 
or 4 ROYAL EXCHANGE 


SILVERED-GLASS REFLECTING 
TELESCOPES. 


CALVER’S well-known TELESCOPES received the Highest Award for 
‘Excellence and Improvements” at the International Exhibition, London 
Catalogues and Testimonials, 1s.—G. CALVER, F.R.A.S., Widford, 
Chelmsford. 


WEAK AND DEFECTIVE SIGHT.— 
SPECTACLES scientifically adapted to remedy impaired vision by 
Mr. ACKLAND, Surgeon, daily, at HorRNE AND THORNTHWAITE’S, 
Opticians to the Queen, 416 Strand, London. The weak-sighted should 
read Ackland’s ‘‘ Hints on Spectacles,” 6d., post free. 
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MADE WITH BOILING WATER. SUBSCRIPTIONS TO “NATURE.” 
d. 


s. . 

RY | eee ee ee are eee 
. A ee eee ee 
are eee eee 6 


CRATEFUL—COMFORTINC. To the United States, the Continent, &c. :— 


Vearly. . . 
Half-yearly. . . 2. +3 
Quarterly ....2.-. 


MADE WITH BOILING MILK. Te india, China, and Japan :— 
(i Ce a ae a ee ee eee 6 
VN. a a aoa nee Haliyeatly.. 2c ce et ts 6 
ie 6 


FRY’S a 


Pure Concentrated 
Quarter Page, or Halfa Column ..... I 15 


C | | a Haifa Page, ora Column .. 3.2.52 3 & 


Farring- Whole Paye oo ee a. 
Newgate . 





| 
| 





CHARGES FOR ADVERTISEMENT 


Three Lines in Column 2s. 6d. 9d. per Line after. 


oe * 
One Eighth Page, or Quarter Column ... O1 


JCED, 


lopted in 
roughou: 


Gold Medal 
awarded to 


ed at the 


J.S. Fry & Sons. 





Paris Exhibition, 
1889 








GEO. REES’ CHT cae ON Money Orders payable to MACMILLAN & CO. 


Th : 
‘orlporut EINGRAVINGS, pital encanta 


Pictures at Lowest Prices, 
by all the 





Excellent Copies of the actual, natural Handwriting, also 


Principal Artists ETCHINGS. of Drawings, Music, even of elaborate Sketches, Pro- 
of the grammes, Plans (up to Double-Elephant size), Shorthand, and 
Present Day. A Large Selection of Sporting Pictures. Type-Writing, are easily, quickly, and cheaply produced by the 


115 STRAND; 41-43 RUSSELL STREET, COVENT GARDEN. 


w  AUTOCOPYIST 


HOLLOWAYS OINTMENT INFALLIBLE Very fluid ink, used with ordinary pen and paper. Auto-Circulars 





REMEDY resemble written letters. Used at the House of Lords, &c. 

For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and AUTOCOPYIST DEPT. (A.E.T.Co., La.), 

ULCERS. If effectually rubbed on the Neck and Chest, it cures | _ festa a, Sato oul os Sane eee, eee 

SORE THROATS, BRONCHITIS, COUGHS and COLDS; andfor | OSTEOLOGICAL SPECIMENS, 


a Se i MODELS, &c.—MOORE BROS., Hard Street, Liv 1. 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled. Price List, ‘Three Stamps. ST Someee arr 
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SECT Se Sounp & BRIGHT. oe Sounn& NutRITIOUS. 
x - . . i) w 


o show 
s h 4 “ and 


Half-Guinea 


— 


SEE: PRICE: LIsT. 


Waltham Bro: Brewers, London.SW. 


PURE ENGLISH BEERS — 

















PERKEN, SON, & RAYMENT, 2:22.20 ° "tents.20?™ 
« 5 ‘ Discount for the Trade. London, E.C. 
“OPTIMUS ” ENLARGING APPARATUS. 

Patent Quick Acting Rack Adjustment. 


This Apparatus comprises superior Mahogany Body Lantern and 
Long Bellows Camera adjusted by Rack and Pinion. The Lantern 
is fitted with powerful Refulgent Lamp, with 3 wicks, giving bril- 
liant illumination. Compound Condensers. 

If with Russian Iron 
instead of 
ConDENSER. Mahogany Body. ay == 
Ss. . 
5-in., no front lens .. see soe ove + §-in.,nolens.. 750 | ; 1 Metal Russian Iron Body, 
5-in., with superior portrait lens... oo §in., and ,, «. 102 a" Metal. 3rass Sliding Tubes, 
6-in., no front lens ... ono. 000 «+ G-iN., NO 4, ove 6 30s. 45s. 
6-in., with superior portrait lens... oe 6-in., aNd ,, ove - , : 1 
n by — " P 7-in., mo front lens .0. eee eee one coo Filey MO 9 ane Each Magic Lantern is efficient for Exhibitions. 
lotsa 7-in., with superior portrait lens... coo Jolley ANA 4, 000 The Lens gives crisp definition, being a superior achro- 
nould 8-in., i “ yo oe 2560... 8-in., NO ,, aoe matic photographic combination, with rac and pinion. 
g-in., ” - 99 ee oGiise «o = Compound Condenser of 4 in. diameter. Three-wick 
1o-in., oe ” 90 0 cceZOrEMley 99 99, 000 Refulgent Lamp, yielding a brilliantly illuminated 
12-in., “ 2 9p. 000 TS picture, Japanned Metal, complete in Box 41 10 0 
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W, WATSON & SONS. Awarded 20 GOLD AND OTHER MEDALS at various International Exhibitions, including 
2 GOLD MEDALS Paris Exhibition, 1890, for Microscopes, &c. 


NEW, am, AND INTERESTING MICROSCOPIC OBJECTS. 


s 
New Slide, containing about 200 various Diatoms from St. Peter, Trans. Section of Tentacle of Sea Anemone, showing Thread Cells, &e. 
Hungary—very fine eee one ose +. 6 o | Trans. Section of Ascaris from Horse, showing Alimentary Canal, Ovi 
Type Slide of about 60 Diatoms from m , Simi sirsk . ooo IC ducts, Uterus, Muscle, &c. ove ee rad 
Very beautiful Group of Eggs of Butterflies, Moths, &c. —Opaque ee 20 Amphioxus— Trans. Section through Ph: arymx 
Type Slide of Eggs of Butterflies, Moths, &c.—Opaque, named... -18 Phantom Shrimp (Cafred/a linearis) 
Strewed Bisons from North Sea, Cuxhaven—Opaque... ove ove Kidney of Snail—Typical Crustacean 
Elytron of Diamond Bee tle, Cyphus—very brilliant... eve ove | Sponge Spicules from Jeremie, in Group—very curious.. 
Fluke from Sheep (Fasciola hepati a)—Stained . ‘ Hydva vulgaris, with Tentacles extended.. 
Very fine Arranged Grot up of various Diatoms—suitable for Soirées | Pediculus capitis, Male, Female, Egg, and Larva—on_ One Slide 
&c. al “ oe Horizontal Section of Foetal Hand, showing commencement of ossi 
Distillation from’ V apour of Coke—for Polariscc spe ° fication in metacarpal bones ene ove ove ove ose att. ene 
Any of the above forw asded on receipt of Remittance for Price. 
ILLUSTRATED CATALOGUE OF MICROSCOPES, &c. 
CLASSIFIED LIST OF 40,000 FIRST-CLASS OBJECTS forwarded Post free on application to— 


W. WATSON & SONS, 9PZICIANS TO HER MAJESTY’S GOVERNMENT, 
313 HIGH HOLBORN, LONDON, W.C. 


AND 251 SWANSTON STREET, MELBOURNE, AUSTRALIA. BS ARE D 1837 
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“OTTO” 
ae eeetccae 


ted, 
MANCHESTER. 


1m1 


purposes, such as drivin, 
s workshop, laundry machinery, atl 
cutting, &c. 
—= CROSSLEY BROS, | 
L s 


OVER 31,000 SOLD 
2-MAN TO 100 H.P. INDICATED. 
CRO SSLEY’S 
NEW COMBINATION 
‘5-MAN “OTTO” AND PUMP. 
Suitable for Country Mansions. 
rr Pump can be disconnected at pleasure, and | 


Engine used for other 


amateur’ 
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INGTON STANDARD TYP 


A WORD TO BUSINESS MEN. | 


You cannot afford to do your writing in the old way. The 
- work of our machines is plain and business- like, obviating all 
mistakes in reading. Several copies can be made at one writing 
by the use of carbon paper. Excellent letterpress copies can be 
taken. Our improved machine has been adopted in all the Departments of the Govern- 
ment Service, and is being very generally introduced by all leading business houses. Does 
not this argue that the Typewriter should be worth something to you? The Machines 
can be farnished with special key-boards to suit any purchaser’s line of business. 
Principal Office 
LONDON: 100 GRACECHURCH STREET, E.C., corner of Leadenhall Street. 
LIVERPOOL: CENTRAL BUILDINGS, NORTH JOHNSTREET. 
Branch Offices, BIRMINGHAM : 88 COLMORE Row. 
| MANCHESTER : 8 MOULT STREET. - 
Write for Full Information. 


WIMSHURST MACHINE. 
Works in any Weather. Size giving 4} Sparks, £4 10s. 


SCHOOL APPARATUS, 


Approved by Science and Art Department. 


EARVEWY @& PEASE, 
6 CHARING CROSS ROAD, W.C, 


Printed by Richarp CLay anp Sons, Limrrep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of L« ondon, onl Published by 


MACMILLAN AND Co., at the Office, 1r2 Fourth Avenue, New York.—Tuurspay, February 20, 18co. 
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Drawir 
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Sole 


Agents 


WIAINWVIICOTOCRM. 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.”—WORDSWORTH. 


No. 1061, VoL. 41.] 


Registered as a Newspaper at the General Post Office.] 


NEWTON'S PATENT 
Scientist's Biunial Lantern, 


AS MADE FOR 
Oxford and London University 
Extension Lecturers, &c. 


Highest quality only, £14 145. 


New Catalogue of Optical Lanterns, | 


Projection Apparatus, and Scientific 
and other Slides, Four Stamps. 


NEWTON & CO., 


Opticians to the Queen and 
the Government, 


3 FLEET STREET, LONDON. 





THE CAMBRIDGE SCIENTIFIC INSTRUMENT “COMPANY, 
ST. TIBB’S ROW, CAMBRIDGE, 


MAKERS OF 
PHYSICAL, PHYSIOLOGICAL, BOTANICAL, AND 
SCIENTIFIC APPLIANCES GENERALLY, 
Descriptions of which “" be obtained on application. 


Drawings made on Stone and Wood, and the most refined work in Lithography 
and Colour Printing, as well as the various processes connected with | 


Photography, done on the premises. 
Sole Authorized Makers of Pror. Ewinc’s SEISMOMETRIC APPARATUS. 
Quartz Fibres made as described by Mr. C. V. Boys. 


Agents for the Microscopes of Caru Zeiss, of Jena, and for the Earthquake 
Model (made in Japan) of Pror. Sextva. 


Now Ready, Vol. XI., Nos. 1 and 2. 
Price to Subscribers 21s. per Yearly Volume, post free. 


THE JOURNAL OF PHYSIOLOGY, 
Edited by MICHAEL FOSTER, M.D., F.R.S. 
Published by the Proprietors and sold on their behalf at 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY'S WORKS, 


ST. TIBB’S ROW, CAMBRIDGE. 


THURSDAY, FEBRUARY 27, 1890. 


| TeLepHone 3120. 


[PRICE 15 CENTS. 
[All Rights are Reserved. 


PROF. SILVANUS THOMPSON’ S 


DIOPTRIG SPHEROMETER. 


READING TO o‘oor MILLIMETRE, 
AS SHOWN AT THE PHYSICAL SOCIETY. 


NALDER BROS. & CO., 


132 HORSEFERRY ROAD, WESTMINSTER. 


TELEGRAPHIC AppRESS: SECOHM, Lonpon. 


CATALOGUES ON APPLICATION, 








NEGRETTI AND ZAMBRA’S 
FIELD GLASSES 


OF EVERY DESCRIPTION. 


Barometers, Microscopes, Telescopes, 
Magic Lanterns, &c., &c. 


Illustrated Price Lists posted free to all parts of the World. 


NEGRETTI & ZAMBRA, 


Orrictans AND ScIENTIFIC INSTRUMENT MAKERS TO THe QUEEN 
HOLBORN VIADUCT, E.C. 
Branches:—45 CORNHILL; 122 REGENT STREET. 
Pag an cece at the CRYSTAL PALACE, 
N. & Z.’s e Illustrated Catalogue, 1200 Engravings, Price 5s. ¢d. 
Telephone “9 6583. Telegraphic Address: ‘* Negretti, isola” 
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THE COUNTY COUNCIL FOR THE 
COUNTY PALATINE OF LANCASTER. 


The Public Health Committee of the Lancashire County Council is pre- 
sared to receive Applications from duly qualified persons for the Appointment 
of MEDICAL OFFICER OF HEALTH for the Administrative County of 
Lancaster. 

Salary £800 per annum, with a reasonable allowance for tray elling expenses. 
The official will not be eligible for a pension, and the appointment is to be 
determinable by a 6 months’ notice on either side 

All — ations, with testimonials, to be sent to me, the undersigned, before 
MARCH 22, 1890. 

FRED. C. HULTON, 
Clerk to the County Council. 

County Offices, Preston 


BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 
COMMITTEE ON CHEMICAL TEACHING. 


The Second Report of this Committee, containing ‘* Suggestions for a 
C ourse of Elementary Instruction in Physical Science,” and a Report on the 

‘Teaching of Chemistry in Public E lementary Schools.’’ may be obtained 
from the Office of the Association, 22 Albemarle Street, W. Price 6. 


“THE AGRICULTURAL ‘COLLEGE, 
ASPATRIA. 
Principat—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888. 





PRACTICAL “BIOLOGY 
OF LONDON PASS AND HONOURS EXAMS. 
Classes now forming at St. Thomas Charterhouse Science Schools, 
Aldersgate Street. —Apply to the LecTuRER. 
RECKNT SUCCESS of one of his Students, 1st in Honours in Zoology 
of Last B.Sc., with University Scholarship. 


KING’S COLLEGE, LONDON. 
PROFESSOR OF PHYSIOLOGY. 
This Appointment will be vacant at the close of the present Winter 
Session 


For particulars apply to 
J. W. CUNNINGHAM, Secretary. 


BRITISH MUSEUM. 


The Reading Room and Newspaper Room will be closed from SATUR- 
DAY March 1, to WEDNESD: ste March 5, both days inclusive. 
»» MAUNDE THOMPSON, 
British Museum, February 24, 1890. Principal Librarian. 


SILVERED-GLASS REFLECTING 
TELESCOPES. 
CALVER’S well-known TELESCOPES received the Highest Award for 
‘* Excellence and Improvements” at the International Exhibition, London. 
Catalogues and Testimonials, 1s.—G. CALVER, F.R.A.S., Widford, 
Chelmsford. 





GENTLEMAN, well experienced in EX- 
PERIMENTAL PHYSICS, Ph.D., for last three years Demonstrator 
ata German University, wishes to settle down in England, and seeks 


Address “‘ Bi 210,"" NatTuRE Office. 


LINCOLN’S INN FIELDS. _OFFICESo or 
RESIDENCES, at 63, in Well-Lighted, Fire-Proof, Sanitary Building. 
Suites overlooking Square. Fine Suite of Nine Rooms cut off at top, 
Furnished or not. 


suitable macnn 


A FRENCH GENTLEMAN having studied 


at the N. H. Museum, Paris, desires situation in Biological Labora- 
tory.—Write to Mr. CHARvENTIER, Caversham, nr. Reading. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN. 
TERN, used by W. Lant CARPENTER, ie , Prof. Forsgs, B. J. MALDEN, 
Esq. New Oxyhydrogen Microscope. 


Sets. Novelties Cheapest and Best. Elaborately Illustrated Catalogue, 
300 Pages, 1s. ; Postage, 5d. Smalier do., 6d. Pamphlets iam HUGHES, 
Specialist, Brewster House, Mortimer Road, Kingsland, 


NATURE 


rand Results. Docwra Triple, } 
Prize Medal, Highest Award. Patent Pamphagos Lantern Science Lecture | 


ob. 27, 1890 


LIVING SPECIMENS FOR THE MICROSCOPE. 


| GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
| THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


| Who last week sent to his subscribers Asterionella formosa, with sketch and 

description. He also sent out Argulus foliaceus, Corethra, Trout Ova, 

| Philodina roseola, Floscularia, Corethra plumicornis, Melicerta ringens, 

Stephanoceros; also Amoeba, Hydra, Vorticella, Crayfish, Dog-Fish, 
Amphioxus, and other Specimens for Biological Laboratory work. 

Weekly Announcements will be made in this place of organisms T. PR 


is supplying. 
Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1:., 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 


MINERALOGY. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 


A Large Collection of Beautiful Mineral Specimens, including a VERY 
FINE GROUP OF SENARMONTITE CRYSTALS, VERY BRIL 
LIANT MANGANITES, WULFENITES, VANADIMITES, HAR 
MATOME, from Oberstein and Scotland; NATROLITES, Auverg zne 
CHILDRENITES, ARAGONITES, and MELANGPHLOGITE. 


FOSSILS, ROCKS, ROCK SECTIONS, HAMMERS, 
CHISELS, and BLOWPIPE APPARATUS. 
Precious Stones for Collectors and Mounting. 
COLLECTIONS FOR STUDENTS AND PROSPECTORS. 
Lessons given. Catalogues Free. 


F.H. BUTLER, M.A. Oxon., A.R.S.Mines, &c., 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, S.W., 
Near the British Natural History Museum, 


Begs to give notice that at the end of MARCH next his Business 
WILL BE REMOVED to his lately acquired Commodious Show and 
Store Rooms at 


158 BROMPTON ROAD, 


Five doors west of his yee premises. 


Recently received :—Specimens of Bertrandite, a Meteorite from Atacama, 
and other American Minerals of interest. 


MINERALOGY AND GEOLOGY. 


S ?ECIAL — TYPICAL COLLECTIONS FOR STUDENTS, 
ECTURERS, AND MUSEUMS. 


EVERY RE Beserent FOR PRACTICAL WORK, CABINETS, 
SES, APPARATUS OF ALL KI INDS. 


The Largest Stock in England of Rocks, Rock-Sections, 
Minerals, Fossils. 
New Catalogues and Lists now ready, Free, of 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 25s. ; 
200 ditto, sos. The best value obtainable. 

Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


ROCK SECTIONS CUTTING MACHINES 
Prize Medal awarded by the Jury of the late Exhibition of Inventions. 
Price £5. 








| 
} Sole Makers — 


CUTTELL, 47 Rathbone Place, Oxford Street. 
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Excellent Copies of the actual, natural Handwritin, 1 
Sale bp Auction. of Drawings se even of elaborate Sketches, Pro- 
grammes, Pians (up to Double-Elephant size), Shorthand, and 
Yee Type-Writing, are easily, quickly, and cheaply produced by the 


THE CELEBR AT ED PERCY MINERAES. 
MR. J.C. STEVENS has received Instruc- 
tions from the Executors to SEL. ny Auction, at his Great Rooms, 38 


King Street, Covent Garden, on MONDAY, MA¥®CH 10, at half-past 
prec isely, without the least reserve, ‘the Valuable and Well- Very fluid ink, used with ordinary pen and paper. Auto-Circulars 


uthenticated Collection of Minerals formed by the late Dr. Joun hle ¢ 4 iat the H f Lord 
Percy, M.D., F.R.S., &c., Author of the World-renowned W ao on saemmsaninaiagnpial — Used at the House of Lords, &c. 
Metallurgy. "The Collection c: mprises Choice Silver and Gold Speci- AUTOCOPYIST DEPT. (A.E.T.Co., La.), 
mens, as well as of most Metalliferous Minerals ; also Valuable Earthy . : 
Minerals, Polished Specimens in great Variety and Beauty. Most of London Wall, London, and 52 Princess Street, Manchester. 
the Examples have been re-examined, and Valuable Notes are appended = 


to the Labels in the Handwriting of the late Doctor, thus i increasing the + 
Interest of the Collection. 7 x 0 LLOWAYS P| WES THIS 
, i MEDICINE 


On View Saturday prior from 1o to 4, and Morning of Sale, and Catalogues 
had. 


_ On the ‘a of every Month, Price Siesenee. _ pores yin bowiginnting pvc aap ana yoy 
’ le Trea < 

THE ENTOMOLOGIST: FIER of the BLOOD; a Powerful Invigorator of the 
AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY’ System, if suffering from WEAKNESS AND DEBILITY, 
Edited by RicHarp Soutu, F.E.S., and is unequalled in Complaints incidental to Females. 


z2 





With the Assistance of 
lr. R. Bitiups, F.E.S. J. H. Leecn, B.A., F.L.S 
Epwarp A. Fitrcna, F.L.S. J. Jenner Weir, F.L.S. M A N U Ss Cc R I PT c fe) PYIN I N G 
F. BucHANAN Wuire, M.D. By Typewriter. Special attention given to Papers on Technical Subjects 
‘ ° . . P for Public Reading. 
Contains Articles by well-known Entomologists on all branches of the Price, 1s. 3d. per 1000 Words. Manifold Copies, rs. per 1000 Words. 
Science ; on Insects injurious or beneficial to Farm or Garden; Notes on 4 
Habits, Life Histories, Occurrence of Rarities, &c. There are Monthly | STANDARD TYPEWRITING CO., 90 & 91 Queen St. (third a E.C. 
Lists of Duplicates and Desiderata. and at 38 Arlington Square, N. -» and 4u Goldney Road, 
WooncuT ILLustRATIons and occasional LITHOGRAPHED and CuroMo- a a ae Se 
LitHOGRAPHED PLATES. OSTEOLOGICAL SPECIMENS, 
SIMPKIN, MARSHALL, HAMILTON, & KENT, Lrv., MODELS, &c.—MOORE BROS., 49 Hardman Street, Livespest. 


Stationers’ Hall Court. Price List, Three Stamps 














| PURE NC LISH BEERS 
SounpD & BRIGHT. Sounp& Nutritious. 


ee ' PRICE: LIST. 


Waltham Bro: Brewers, London. SW. 


WIMSHURST MACHINE. 
Works in any Weather. Size giving 4: Sparks, £4 10s, 


SCHOOL APPARATUS, 


Approved by Science and Art Department. 


EARVEY &2 PEABR, 
6 CHARING CROSS ROAD, W.C. 


3 Dison the Trade London, E.C. 
MANUFACTURE PHOTOGRAPHIC APPARATUS — 


Of every description. 


“OPTIMUS” PHOTOGRAPHIC SETS “ OPTIMUS” MAGAZINE CAMERA “ OPTIMUS” PHoTocrapnic LexsEs 


With Tripod and every necessary complete. Pictures 4} by 3} inches. RAPID EURYSCOPE. 























a a | 1 Carries Twelve : = The most G ; C ‘* There is no doubt of 
For Plates if ~ For Plates| Dry Plates. fr, convenient ffm So andes 

\ = =, aera Ps: yet invented. | ji = eee = een ee 

4i by 34, J Ag { 6} by 43, No Dark Slides. Bia ‘ — deel cveys core ful lens.”’—J. Trarir 

Price, \ i Wy =6‘Vavior, British Your- 


£3 8s.;: \ Core Hea “4 £5 15s. Plates changed a with Lens and} 
: by turning a: si: < ih Shutter, 
Button. z £6 Gs. 


nal of Photography. 
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In Three Volumes, Price £2 2s. Each. Vol. I. Now Ready. 


A DICTIONARY OF APPLIED CHEMISTRY, 


By T. E. THORPE, B.Sc. (Vict.), Ph.D., F.R.S., Treas. C.S., 
Professor of Chemistry in the Normal School of Science and Royal School of Mines, South Kensington. 
ASSISTED BY EMINENT CONTRIBUTORS. 


LONDON: LONGMANS, GREEN, & CO. 
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Popular Astronomy. By Prof. S. Newcomb, 
LL.D. With Illustrations. Second Edition, Revised. 8vo. 18s. 


CHEMISTRY, _ 
A Manual of Inorganic Chemistry. 
Prof. HENRY ARMSTRONG, Ph.D., F.R.S. Cr. 8vo. 


ORGANIC CHEMISTRY. 
With a_ Preface by Sir 
SCHORLEMMER, F.R.S. 


By JULIUS B. COHEN, Ph.D., F.C.S. 
HENRY ROSCOE, F.R.S., and C. 
Fcap. vo. 2s. 6d. 


MACMILLAN 


By SirGEORGE GABRIEL | 
By | 


in Electricity and | s : 
| The Owens College Junior Course of Practical 


Constitution | 


3s. 62. Part II. Sound, Light, | 


For the Use of | 


A Course of Experimental Optics, | 


| A System of Volumetric Analysis. 





By | | 
[ln prep. 
The Owens College Course of Practical | 


CHEMISTRY (continued). 
Elements of Chemical Physics. By Prof. 


JOSIAH P. COOKE, Junr. Fourth Edition. Royal8vo. ars. 

By Dr. 

EMIL FLEISCHER. ‘Translated by M. M. PATTISON MUIR, 
F.R.S.E. Illustrated. Crown 8vo. 7s. 6d. 

Agricultural Chemical Analysis, a Hand- 
BOOK OF. By PERCY FARADAY FRANKLAND, Ph.D., 
B.Sc., F.C.S. Crown 8vo. 7s. 6d. 


|A Course of Quantitative Analysis for 


STUDENTS. By W. NOELHARTLEY, F.R.S. Globe 8vo. 5s. 

Practical Metallurgy and Assaying. A Text- 
book for the use of Teachers, Students, and ti By ARTHUR 
H. HIORNS. With Illustrations. Globe 8vo. 

A Text-book of Elementary Metallurgy for 
THE USE OF STUDENTS. By the Same. ‘To which is added an 
Appendix of Examination Questions, embracing the whole of the 
Questions set in the three stages of the s subject hy the Science and Art 
Department for the past twenty years. Globe 8vo. 4s 

Iron and Steel Manufacture. A Text-book 
for Beginners. By the Same. Illustrated. Globe 8vo. 3s. 6d. 
CHEMISTRY. By F. JONES, F.R.S.E., F.C.S._ With Preface by 
Sir Henry Roscog, F.R.S., and Illustrations. New Edit. 18mo. 2s. 6d. 

Questions on Chemistry. A Series of Prob- 
lems and Exercises in Inorganic and Organic Chemistry. By the 
same Author. Fcap. 8vo. 3s. 

Blowpipe Analysis. By J. Landauer. 
Authorized English Edition. By J. TAYLOR and W. E. KAY. 
New Edition. P ’ i [/n preparation. 

Chemical Arithmetic. With 1200 Problems. 

3y SYDNEY LUPTON, M.A, F.C.S., F.1.C. Second Edition, 
Revised and Abridged. Fecap. 8vo. 4s. 6d. 

The Chemistry of Photography. By Prof. 
RAPHAEL MELDOLA. F.R.S. Crown 8vo. 6s. [Mature Series. 

An Elementary Text-Book of Chemistry. 
By Prof. WILLIAM G. MIXTER. Revised Edition. Cr. 8vo. 7s. 6d. 

Practical Chemistry for Medical Students. 
borg! arranged for the first M.B. + oe By M. M. PATTISON 
MUIR, F.R.S.E. Fceap. 8vo. 15. 

The Elements of Thermal Chemistry. By 
M.M. PATTISON MUIR, M.A., F.R.S.E., assisted by Prof. 
DAVID MUIR WILSON. Bvo. 125. 6d. ; 

Experimental Proofs of Chemical Theory 
FOR BEGINNERS. By Prof. W. RAMSAY, Ph.D. Pott 8vo. 2s. 6d. 


| Text-book of Inorganic Chemistry. By Prof. 


IRA REMSEN. Medium 8vo. 16s. F 

Compounds of Carbon; or, Organic Che- 
mistry, an Introduction tothe Study of. By the Same. Crown 8vo, 6s. 6d. 

An Introduction to the Study of Chemistry 
(INORGANIC CHEMISTRY). By, the Same. Crown 8vo. 6s. 6d. 

The Elements of Chemistry. A Text-book 
for Beginners. By the Same. F cap. 8vo. 2s. 6d. 

Primer of Chemistry. By Sir Henry E. 
ROSCOE » F. R.S. With Questions. 18mo. Is. [Science Primers. 
Lessons in Elementary Chemistry, Inorganic 
AND ORGANIC. By the same Author. With Numerous Illustrations. 
and Chromolitho of the Solar Spectrum, and of the Alkalies and Alkaline 

Earths. New Edition. Feap. 8vo. 4s. 6d. 

Inorganic and Organic Chemistry. A Com- 
plete Treatise on Inorganic and Organic Chemistry. By Sir HENRY 
E. ROSCOE, F.R.S., and Prof. C. SCHORLEMMER, F.R.S With 
Illustrations.. Medium 8vo 

Vols. 1. and Il.—INORGANIC CHEMISTRY. New Edition. 
Vol. I.—The Non-Metallic Elements, 
ats. Vol. Il. Part 1.—Metals. 18s, Vol. I]. Part II.—Me als. 18s. 
Vol. III.—ORGANIC CHEMISTRY. 
The Chemistry of the Hydrocarbons and their Derivatives. or Organic 
Chemistry. With Numerous Illustrations. Five Parts. Parts I1., II, 
and IV., 2rs. each. Parts III. and V., 18s. each. 

A Series of Chemical Problems, prepared 
with Special Reference to Sir H. E. Roscoe’s Lessons in Elementary 
Chemistry. 3y Prof. T. E. THORPE, F.R.S. New Edition, with 
Key. 18mo. 2s. 

| A Treatise on Chemical Physics. By Prof. 
T. E. THORPE, Ph.D., F.R.S., and Prof. A.W. RUCKER. Illus- 
trated. 8vo. [/n preparation. 

Metals and their Chief Industrial Applica- 
TIONS. By C. ALDER WRIGHT,D.Sc. ExtraFeap. 8vo. 3s. 6¢ 


AND CO., LONDON. [5] 
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CLARENDON.PRESS NEW SCIENTIFIC BOOKS, 


NEW WORK BY MR. HENRY SWEET. 


A TRIMER OF PHONETICS. By Henry 


SWEET, M.A., Balliol College, Oxford, Hon. Ph. D. Heidelbe set 
* * This be ook ts intended tos upply the double want of a new edi ti on of 
y ‘‘ Hand-book of Phonetics,” and of a concise introduction to phonetics. 
h becial reference to English « i the four foreign languages most 


/ 
country—French, German, Latin, an d Greeck.—F rom the 


stu lied in this 

PRrerace. 
NEW VOLUMI CLARENDON PRESS BOTANICAL 

SERIES 

Just Published, Crown 8vo, Cloth, ros. 


HISTORY OF BOTANY (1530-1860). By 
JULIUS VON SACHS, Professor of Botany in the University of 
Wurtzburg. Authorized Translation by H. E. F. GARNSEY, M.A., 
Fellow of Magdalen College, Oxford. Revised by I. BAYLEY 
BALFOUR, M.A., F.R.S., Professor of Botany, Edinburgh. 

NEW —— BY PROF. LUIGI CREMONA. 
Just Ready, 8vo, Cloth, 8s. 6d. 


GRAPHICAL STATICS. ‘Iwo Treatises on the 
Graphical Calculus and Reciproc al Figures in Graphic Statics. By 
LUIGI CREMONA, Professor of Mathematics in the University of 
Rome, Foreign Member of the Royal Soc wat 4 Authorized English 
Translation by T. HUDSON BEARE, Professor of Engineering, 
Heriot-Watt College, Edinburgh 
Just Published, Crown 8vo, Cloth, Bevelled, Gilt Top, 8s. 6d. 


THE ISLANDS OF THE ASGEAN. By the 
Rev. HENRY FANSHAWE TOZER, M.A., F.R.G S., Fellow and 
Tutor of Exeter College, Oxford, Editor of Byron’s “ Childe Harold.”’ 
Includes Visits to Delos, Rheneia, and Tenos; Crete; Naxos, Ios, and 
S.kinos ; Santorin,’ Antiparos, and Paros ; Lesbos ; Chios; Samos ; 
Patmos ; Rhodes; Lemnos; ‘Thasos; Samothrace. With Maps, &c. 
NEW VOLUME OF THE TR ANSLA’ rIONS OF FOREIGN 

BIOLOGICAL MEMOIRS. 
Medium, 8vo, Cloth, 21s 

THE ANATOMY OF THE FROG. By Dr. 
ALEXANDER ECKER, Professor in the University of Freiburg. 
Translated, with numerous Annotations and Additions, by GEORGE 
HASLAM, M.D. ; and Profusely Illustrated with 250 Woodcuts and 11 
Coloured Figures. 


FULL CLARENI 


OF THE 


ION PRESS CATALOGUES SENI FREE 
ON APPLICATION. 
London: HENRY FROWDE, Clarendon Press Warehouse, Amen 
Corner, E.C. 
NOW READY. 
Sve, over 400 Pages, Cloth, 12s. 6d., Post Free. 

A CATALOGUE OF BRITISH FOSSIL 
VERTEBRATA. 


By ARTHUR SMITH WoopwarD, F.G. - 
CHARLES DAVIES SHEF RBORN, F.G. 


NOW READY. 
152 Pages, 8vo, Cloth, 5s., Post Free. 
A BIBLIOGRAPHY OF THE 
FORAMINIFERA, 

RECENT AND FOSSIL, FROM 1565-1888 ; 
WITH NOTES EXPLANATORY OF SOME OF THE 
RARE AND LITTLE-KNOWN PUBLICATIONS. 
By CHARLES DAVIES SHERBORN, F.G.S 


AND 


NOW READY. 

One Volume, Royal 8vo, 458 Pages of Text, with 47 Plates, 
some Coloured, Bound in Cloth E xtra, Gilt Top, Frice £3 3°., 
Carriage Free. 

BRITISH PETROGRAPHY: 

WITH SPECIAL REFERENCE TO THE IGNEOUS 
ROCKS. 
3y J. J. Harris TEALL, M.A., F.G.S, 


DULAU & CO., 37 Soho Square, London, W. 





JUST ISSUED. 
CATALOGUE OF BOOKS AND PAMPHLETS ON 


ORNITHOLOGY. 


CONTAINING OVER goo TITLES. 


DULAU & CO., 37 Soho Square, London. 








| 
| 
| 





GUSTAV FISCHER, PUBLISHER, 
IN JENA, 
JUST PUBLISHED. 
DR. J. G. BORNEMANN, 


BEITRAGE ZUR GEOLOGIE UND 
PALAEONTOLOGIE. 


Erstes Heft : Ueber den Buntsandstein in Deutschland wii 


seine Bedeutung fiir die Trias, nebst Untersuchungen wber Sand 


und “Sandsteinbildungen im Allgemeinen. 


Tafeln in Lichtdruck und 4 Abbildungen im Text 
Price ~ 


Mit 3 


PROF. DR. K. W. v. DALL A TORRE. 


DIE FAUNA VON HELGOLAND. 
Zoologische Jahrbiicher, Herausgegeben von Prof. Dr, F. \\ 
SPENGEL in Giessen. 

Supplementheft II. 2s. 6d. 


PALAEONTOLOGISCHE ABHAND.- 
LUNGEN. 
Herausgegeben von W. DAMEs und E. Kayser. 
Neue Folge, Band I. (Der ganzen Reihe, Band V.), Heft 2. 


BEITRAGE ZUR KENNTNISS DER 
FOSSILEN FLORA EINIGER INSELN 
DER SUDPACIFISCHEN UND 
INDISCHEN OCEANE. 

Von L. CRIE. 

Mit 10 Tafeln. Price 9s. 

Obtainable from 


WILLIAMS & NORGATE, 14 Henrietta Street, 
Covent Garden, London. 


MACMILLAN’ S MAGAZINE, 


No. 365, FOR MARCH, PRICE Is., CONTAINS :— 
1.—KIRSTEEN. Chapters XXV.-XXVIL. 
2—TWENTY YEARS SATIRE. By Gr 

SAINTSBURY. 
3.--FACTS FOR THE FABIAN SOCIALISTS. 
4-—AUSTRALIA FROM ANOTHER POINT OF VIEW. 
5.—THE ILLUSTRIOUS DEAD. By E. G. Howarp. 
6.—ON THE NAMING OF NOVELS. 
7-—THE COURTING OF DINAH SHADD. By Rupyarp KiptinG 
8.—INSIDE THE HOUSE. By A Sprcraror. 

MACMILLAN AND CO., LONDON. 


By Mrs. OLIPHANT. 
OF POLITICAL 


RUGBY UNION FOOTBALL. 

Treasurer of the Rugby Football Union. 
THE 

ENGLISH ILLUSTRATED MAGAZINE 


For MARCH, Price 6d., by Post 8¢. Contents :— 
1.—PORTRAIT OF A LADY. After Parts Borpone. (Frontispiece. 
2.—A SUBMERGED VILLAGE. Grant Aten. Illustrated by W. 

BiscomBE GARDNER. 
3—RUGBY UNION FOOTBALL. 
the Rugby Football Union. 
4.-—-THE FORTH BRIDGE. 
trations. 
5-—THE OLD BROWN MARE. W.E. Norris. 
6.—MIDNIGHT. D. H. B. Roserts. 
7-——CATS AND KITTENS. Mrs. J. E. 
Louis WAIN. 
8—HOW TO INCREASE THE REVENUE WITHOUT 
TION. Witiiam Gattie. 
9.—CYCLE OF SIX LOVE-LYRICS.—IV. 
DEATH.” Words by JoszrpH BENNETT. 
MacCunn. 
10.—LISMORE. Abrian STOKEs. Illustrated. 
tr.—MARCH. A Design. Hrywoop SuMNER. 
12.—-THE RING OF AMASIS. Chaps. VII. 
The Eart or Lytron. 


MACMILLAN & CO., LONDON. 


By H. VAssALL, Hon. 


See— 


H. Vassati, Hon. Treasurer of 


Artuuk J. Knowres. With Illus 


Panton. Illustrated by 
TAXA 


“ HE HEARS OF HER 
Music by Hanis: 


and VIIT. (Continued). 





~ Printed by Ricuarp CLay ANnv Sons, Limirep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of ‘Lenten, and Published by 


MACMILLAN AND Co., 


at the Office, 112 Fourth Avenue, New York. —Tuurspay, February 27, 1£co. 





A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** 70 the solid ground 
Of Nature trusts the mind which builds for aye.”—WoRDSWORTH. 


IPLING 


Hon. 


[INE 


ispiece. 
by W. 


surer of 


» IIllus- 


ted by 
TAXA 


* HER 


LAMISt 


‘inued). 


No. 1062, VOL. 41.] 
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THE NEW PATENT WATKIN ANEROID BAROMETER. 
Amongst several unsolicited Testimonials 
the two following have been received by the 
maker :— 
THE OBSERVATORY, MELBOURNE, 
October 10, 1888. 
Dear Si1r,—The Watkin Aneroid 
only reached me three weeks ago, 
am very much pleased 
with it, and have givenita 
pretty severe trial with very 
satisfactory results. 
(Signed) R. J. Etterv. 


Now MaDe 


FLAT Waren 


EpinsurGu, May 31,’89. 

Dear S1r,—I have just 

returned from a six weeks’ 

stay at the Ben Nevis Ob- 

servatory, and while there 

had an opportunity of test- 

i] ing the admirable qualities 

of your new ‘ Watkin” 

Aneroid. The result has 

been most satisfactory, the 

extreme error noted being 

only about yA, of an inch. 

During my stay at the Ob- 

servatory the Aneroid was fre- 

quently tested by taking it down 

2000 feet and then comparing it 

with the standard on my return. 

The results obtained speak volumes for the high-class workmanshipand great 
accuracy you have attained in the manufacture of this instrument. 

(Signed) R. C. Mossman, F.R.M.S., Observer. Scott. Met. Soc. 
J. J. HICKS, 8, 9, & 10 HATTON GARDEN, LONDON. 


“The ‘STAR’ MICROSCOPE is a modern marvel at its low price, 
The lenses alone are worth the money.”—Sritish Medical Journal. 


BECKS 


£2 Qs. to £5 5s. 





Is 

made 

through- 

out in brass, 

neatly ja- 

panned, ‘and is 

not only first-rate 

in optical qualities, 

but is now a handsome, 

well-finished Instrument. 
POSSCCCOSHSOOSOOOOOOOS 


R. & J. BECK, 68 Cornhill, London, E.C. | 


THURSDAY, MARCH 6, 


1890. [PRICE 15 CENTS. 


[All Rights are Reserved. 


BROWNIN G’SsS 


Ad00S0d0IW 











The body is made entirely of brass and gun-metal, with rack-motion and 
fine screw adjustment. Three achromatic powers of excellent defining 
| power, - -inch, 4-inch, and }-inch ; adjusting slide-holder to stage, revolving 
diaphragm, hand- -forceps, stage-forceps, live- age, &c. The whole packed 
in upright Mahogany Cabinet, with drawer for slides, dissecting-knives, &c 
Pric— £3 15s, Od. 
New Illustrated Catalogue of Microscopes free. 


JOHN BROWNING, 63 Strand, London, W.C. 


NEGRETTI AND ZAMBRA’S 
OPERA, RACE, & FIELD GLASSES 


OF EVERY DESCRIPTION. 


Barometers, Microscopes, Telescopes, 
Magic Lanterns, &c., &c. 


Illustrated Price Lists posted free to all parts of the World. 


NEGRETTI & ZAMBRA, 


} OpTICIANS AND SCIENTIFIC INSTRUMENT MAKERS TO alte QUEEN. 
t HOLBORN VIADUCT, E.C. 

| Branches:—45 CORNHILL; 122 REGENT STREET. 

| Photographers at the CRYSTAL PALACE 

| N.& Z.’s Large Illustrated Catalogue, 1200 Engravings, ’Price 55. 6a. 
Telephone No. 6583. Telegraphic Address: ‘* Negretti, London.” 
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UNIVERSITY OF LONDON. 


NOTICE is Hereby Given, that on WEDNESDAY, April 30 next, the 


Senate will proceed to elect Examiners in the following Departments :— 
Examinerships. Salaries. Present Examiners. 
ARTS AND SCIENCE. (Each.) 
. ; { James S. Reid, Esq. » Litt. D., M.A. 
Twoin Latin we 1. eee vee ove 18000. ra -rof. R. Y. Tyrrell, D. Litt., LL.D., 
M.A. 


Tee te Gee uc. ce ee es eee BOE (Rev. William Wayte, M.A. 
(Vacant. 

Two in the English Language,) ., Z (Prof. Edward Arber, F.S.A. 
Literature, and History .. f “—" tet J. W. Hales, M.A 

Two in the F ‘reach Language and LS J. A. Leriche, Esq, B.A., B.Sc. 
Literature ft T10% \ Vacant. 

Two in the German Ez anguage| 80f {Herman Hager, Esq., Ph.D. 
and Literature ... -f °°" (Vacant, 

Two in the Hebrew Text of the 
Old Testament, the Greek Text| 
of the New Testament, the 
Evidences of the Christian Re- 
ligton, and Scripture History... 


George J. Spurrell, Esq., M.A. 
507. IR H. H. Wright, D.D., 


Re 
| Ph.D. M.A. 


fret Robert Adamsen, LL.D., 
Two in Mental and Moral Science J 

a es William Knight. LL.D. 
Two in Political Economy ... .. : . — Y. My Nicholas, -. e. M.A 
Two in Mathematics and Natu-} | Joseph Larmor, Esq., D.Sc., M.A. 

ral Philosophy wf “(Vacant 

Prof. G. F. FitzGerald, M.A., 

I'wo in Experimental Philosophy ey S. 

Vacant. 
pa H. E. 

RS 


"(prof W. A. Tilden, D.Sc., F.R.S. 
{ Prof. H. Marshall Ward, M.A., 
S. 


Armstrong, Ph.D., 
Two in Chemistry ... 


Two in pane and vo — 
Physiology . oo) lv. ‘seems. 
awd J. Hickson. Esq.. D.S 
Two in Comparative Anatomy) : M.A. 
coo) 


and Zoolegy ese ose ene "Ads am ee. Esq., M.A., 


-R.S 
oo Charles Lapworth, LL.D., 
J R.S 


I'wo in Geology and Palzontology | 
Vacant. 


Laws. 


Two in Jurisprudence, Roman) { Prof. J. E. C. Munro, LL.M., | 


Law, Principles of asset LL.D. 
and International Law ... Vacant. 

[wo in Equity and Real wi jLeonard Field, Esq., B.A. 
Personal Property * )R. Horton Smith, Esq., M. 
Two in Common Law and L im ‘Lumley Smith, Esq., M.A. 

and Principles of Evidence ...f * (Vacant. 
Two in Constitutional any of) hoy E. Malden, Esq., M.A. 
England ... oo ce cof > UT. BE. Scrutton, Esq., M.A., LL.B. 


A.,0.¢. 
» OC. 


Q. 


MEDICINE 
Twa +: William Ca ley, Esq., M.D. 
Two in Medicine w+ we we oe 150%: 1 Prof, F Tver he D., B.Sc. 
(Prof. C thee Heath. 
* (Vacant 
Prof. — Comen. MD. 
FD ee M.D., 


Two in Surgery 


Two in Anatomy 
I whe Langley, Esq., M.A 
R.S 


te. 
\Prof. E. A. Schafer, F.R.S 
— L. Galabin, Esq., M.D., 
L.A. 


Two in Physiology ... 


‘Two in Obstetric Medicine ... 
(Vacant. 
{Frederic Taylor, Esq., M.D. 
* (Vacant. 
| Prof. G. V. Poore, M.D., B.S. 
* (Thomas Stevenson, Esq., M.D. 


Twoin Materia Medica and Phar-) 
maceutical Chemistry '* 


Two in Forensic Medicine 


Music. 

(William Pole, Esq., Mus.Doc., 

Two it Music ... 2 ose eee see 500. i F.R.S. 
Vacant. 

The Examiners above named are re-eligible, and intend to offer them- 


selves for re-election. 


Candidates must send in their names to the Registrar, with any attesta- | 


tion of their qualifications they may think desirable, on or before TUESDAY, 
MARCH 2s. (It is particularly desired by the Senate that no personal 
application of any kind be made to its individual Members.) 


By order of the Senate, 


ARTHUR MILMAN, M.A, 


University of London, 
Registrar. 


Burlington Gardens, W., 
March 4, 1890. 


} 


LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 


| THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


| Who last week sent to his subscribers Embryo of Mussel (Anodonta), with 
sketch and description. He also sent out Argulus foliaceus, Corethra. ‘Troy; 
Ova, Philodina roseola, Floscularia, Corethra plumicornis, Melhicerta ringens, 
Stephanoceros; also Amoeba, Hydra, Vorticella, Crayfish, Dog-Fish, 
Amphioxus, and other Specimens for Biological Laboratory work. 
_ Weekly Announcements will be made in this place of organisms T. B 
is supplying. 

Specimen Tube, One Shilling, post free. 
Twenty-six Tubes in Course of Six Months for Subscription of £1 1:., 
or Twelve Tubes for 108. 6d. 

Portfolio of Drawings, Eleven Parts, rs. each. 


KING’S COLLEGE, LONDON. 
BACTERIOLOGICAL LABORATORY, 


The next Course of Lectures on COMPARATIVE PATHOLOGY and 
BACTERIOLOGY, with Practical Work in the Laboratory, will commence 
on APRIL 1. 





Supjects oF Lectures. 
I. Methods of Bacteriological Research. — 
II. History and Pathology of the Communicable Diseases of Man ani of 
the Lower Animals. 
Fees : For the whole Course 
For the Lectures only 
For further Particulars apply to Prof. 
SECRETARY, King’s College, Strand. 


THE COUNTY COUNCIL FOR THE 
COUNTY PALATINE OF LANCASTER. 


The Public Health Committee of the Lancashire County Council is pr 
pared to receive Applications from duly qualified persons for the Appointment 
of MEDICAL OFFICER UF HEALTH for the Administrative County of 

| Lancaster 

Salary £800 per annum, with a reasonable allowance for travelling expenses 
The official will not be eligible for a pension, and the appointment is to be 
determinable by a 6 months’ notice on either side 

All applications, with testimonials, to be sent to me, the undersigned, before 


| MARCH 22, 1890. 
| FRED. C. HULTON, 
Clerk to the County Council 


CROOKSHANK, or to the 





County Offices, Preston. 


UNIVERSITY COLLEGE, LONDON. 
FACULTY OF MEDICINE. 


The Classes re-ccommence on MAY 1, and are so arranged as to afford 
a convenient opportunity for Students to commence their Medical Course. 
Full information may be obtained from the Office of the College, Gower 


| Street, W.C. 
JOHN WILLIAMS, M.D., Dean. 
jJ. M. biusetanenncaimtsnant M.A., Secretary. 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
Principat—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 


ships of the Royal Agricultural Society, 1888. 





HENRY EBBAGE, 
344 CALEDONIAN ROAD, LONDON. 


MICROSCOPIC OBJECTS, Gorgeous Polarizing, Brilliant Opaque, and 
Entertaining Slides, 3 X 1, suitable for Evening Exhibition, 5s Dozen; 
Four Dozen Slides sent, carefully packed and Postage paid, for 21s., to 
Australian Colonies, Belgium, Canada, France, Germany, India, New 
Zealand, South Africa, &c. Microscopes, Mounting Apparatus, and all 
requisites supplied. 
Catalogue free to all Parts. 


PRACTICAL BIOLOGY — 
OF LONDON PASS AND HONOURS EXAMS. 


Classes now forming at St. Thomas Charterhouse Science Schools 
Aldersgate Street.—Apply to the LecTuRER. 

REC+«.NT SUCCESS of one of his Students, rst in Honours in Zoology 
of Last B.Sc., with University Scholarship. 


A FRENCH GENTLEMAN having studied 


atthe N. H. Museum, Paris, desires situation in Biological Labora- 
tory.—Write to Mr. CHARPENTIER, Caversham, nr. Reading. 
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MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 


A Large Collection of Beautiful Mineral Specimens, including a VERY 
FINE GROUP OF SENARMONTITE CRYSTALS, VERY BRIL- 
LIANT MANGANITES, WULFENITES, VANADIMITES, HAR- 
MATOME, from Oberstein and Scotland; NATROLITES, Auvergne ; 
CHILDRENITES, ARAGONITES, and MELANGPHLOGITE. 
FOSSILS, ROCKS, ROCK SECTIONS, HAMMERS, 

CHISELS, and BLOWPIPE APPARATUS. 


Precious Stones for Collectors and Mounting. 
COLLECTIONS FOR STUDENTS AND PROSPECTORS. 
Lessons given. Catalogues Free. 








F.H. BUTLER, M.A. Oxon., A.R.S.Mines, &c.° | 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, S.W., 
Near the British Natural History Museum, 
Kegs to give notice that at the end of MARCH next his Business 
WILL BE REMOVED to his lately acquired Commodious Show and 
Store Rooms at 


158 BROMPTON ROAD, 


NATURE 





Five doors west of his present premises. 
Recently received :—Specimens of Bertrandite, a Meteorite from Atacama, 
ind other American Minerals of interest. 


MINERALOGY AND GEOLOGY. 
SPECIAL AND TYPICAL COLLECTIONS FUR STUDENTS; 
LECTURERS, AND MUSEUMS. 

EVERY REQUISITE FOR PRACTICAL WORK, CABINETS , 
SES, APPARATUS OF ALL KINDS. 

The Largest Stock in England of Rocks, Rock-Sections, 
Minerals, Fossils. 


New Catalogues and Lists now ready, Free, of 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 255. ; 
200 ditto, sos. The best value obtainable. 

Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 











THOMAS D. RUSSELL, | 
PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


I. T. CROCKETT, 


Maker of every description of Entomological Cabinets and Apparatus ; 
Store- and Book-boxes, fitted with Camphor-cells ; Setting Boards, Oval or 
Flat, &c. Cabinets of every description kept in stock. SPECIAL INSECT 
CABINETS, with Drawers fitted with Glass Tops and Bottoms to show 
upper and under side without removing insect. Store-boxes specially made 
for Continental Setting, highly recommended for Beetles. All best work. 
Lowest possible terms for cash, Prices on Application. Estimates supplied. 
Trade supplied. Established since 1847. 

Show Rooms—7A Prince’s Street, Cavendish Square, W. (7 doors from 
Oxford Circus). Factories—34 Ridinghouse Street, and Ogle Street, W. 


ROCK SECTIONS CUTTING MACHINES 
Prize Medal awarded by the Jury of the late Exhibition of Inventions. 
Price £5- 





Sole Makers— 
CUTTELL, 47 Rathbone Place, Oxford Street. 


OSTEOLOGICAL SPECIMENS, 
MODELS, &c.—MOORE BROS., 49 Hardman Street, Liverpool. 
Price List, ‘Three Stamps. 
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JOHN J. GRIFFIN & SONS, Leo, 


MANUFACTURERS OF 


CHEMICAL AND PHILOSOPHICAL 
APPARATUS, 
HAVE OPENED A NEW 
PHOTOGRAPHIC DEPARTMENT 


ROBERT C. MURRAY 


Well-fitted Dark Room for Use of Amateurs. 
Free Instruction to Beginners. 
ILLUSTRATED CATALOGUE IN PREPARATION, 
Price List upon Application 

> GARRICK STREET, COVENT GARDEN, LONDON, W.C 








“BEST BLACK INK KNOWN. 


DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. It has been adopted in 
the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 


It writes almost instantly full black. | Flcws easily from the Pen. 
Does not corrode Steel Pens. Blotting-paper may be applied at the 
Is cleanly to use, and not liable to Blot. moment of writing. 


Can be obtained in London, through Messrs. BArcLay & Sons, Farring- 
don Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER Limited), Dublin. 
INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 
DENT’S| *= ILLUSTRATED 

CATALOGUE of HIGH-CLASS 

WATCHES | WATCHES and CLOCKS at 
* | REDUCED PRICES, sent post 

| free on application to E, DENT 

and Co., Makers to the Queen, 
! 


61 STRAND, LONDON, W.C., 
or 4 ROYAL EXCHANGE. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN 
TERN, used by W. Lant Carpenter, Esq., Prof. Forses, B. J. MALDEN, 
Esq. New Oxyhydrogen Microscope. Grand Results. Docwra Triple, 
Prize Medal, Highest Award. Patent Pamphagos Lantern Science Lecture 
Sets. Novelties Cheapest and Best. Elaborately Illustrated Catalogue, 
oo Pages, 1s. ; Postage, sd. Smaller do.,6d. Pamphlets Free. HUGHES, 

pecialist, Brewster House, Mortimer Road, Kingsland, N. 

CHEAPEST HOUSE 


GEO. REES’ (IN LONDON.) 
Most important EEINGRAVINGS, 


Pictures at Lowest Prices, 
by all the 
ipal ETCHINGS. 
ne 
Present Day. A Large Selection of Sporting Pictures. 
115 STRAND; 41-43 RUSSELL STREET, COVENT GARDEN. 


SILVERED-GLASS REFLECTING 
TELESCOPES. 


CALVER’S well-known TELESCOPES received the Highest Award for 
**Excellence and Improvements” at the International Exhibition, London. 
Catalogues and Testimonials, 1s.—G. CALVER, F.R.A.S., Widford, 
Chelmsford. 


MANUSCRIPT COPYING 


By Typewriter. Special attention given to Papers on Technical Subjects 
for Public Reading. 
Price, 1s. 3¢. per 1000 Words. Manifold Copies, 1s. per 1000 Words. 
STANDARD TYPEWRITING CO., 90 & 91 Queen St. (third floor), E.C. 
and at 38 Arlington Square, N., and 41 Goldney Road, W. 


WEAK AND DEFECTIVE SIGHT.— 
SPECTACLES scientifically adapted to remedy impaired vision by 
Mr. ACKLAND, Surgeon, daily, at Horne AND THORNTHWAITE’s, 
Opticians to the Queen, 416 Strand, London. The weak-sighted should 
read Ackland’s ‘‘ Hints on Spectacles,” 6d., post free. 
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FOURTH EDITION—NOW READY. 
With Portrait and Map, 2 Vols. Crown 8vo, 24s. 


being a Selection from my Journal during the Years 1884-88. By the 
MARCHIONESS of DUFFERIN. 

“Just what might have been expected from the talented and popular 
* Vicereine.’ As a record it is remarkably complete. There was no province 
of our teeming Indian Empire which was left uncovered by the Viceregal 
tours ; and an observant eye and lively pen made the best of Lady Dufferin’s 
opportunity.”’—Padl Mail Gazette. 

‘**A record of life in India as it presented itself during a sojourn of four 
years in allits rich and manifold variety, to the wife of a Viceroy, could only 
fail to be deeply interesting through some deficiency of sympathy or lack of 
descriptive power. Happily, in neither of these prime requirements for her 
task is Lady Dufferin in any way wanting.”—Daily News. 

JOHN MURRAY, Albemarle Street. 


Just Published, with 57 Illustrations and Diagrams, Crown 8vo, 4s. 6d. 
d 7 £ 4 


THE ELEMENTS OF 
LABORATORY WORK. 
A Course of Natural Science. 
By A G EARL, M.A... F.C.S.,, 
Late Scholar of Christ’s College, Cambridge ; Science Master at Tonbridge 
School 
With numerous Questions and Exercises. 


London: LONGMANS, GREEN, & CO. 


Just Published, with 307 Illustrations, Crown 8vo, Price 1os. 6d. 
ELECTRICAL ENGINEERING FOR 
ELECTRIC LIGHT ARTISANS and STUDENTS. (Embracing 
those branches prescribed in the Syllabus issued by the City and Guilds 
fechnical Institute.) 
By W. SLINGO, 
Principal of the Telegraphists’ School of Science, Director of the Electrical 
Engineering Section, People’s Palace, London, &c., &c., 
and A. BROOKER, 
Instructor on Electrical Engineering at the Telegraphists’ School of Science, 
and at the People’s Palace, London. 
London: LONGMANS, GREEN, & CO, 


By LIONEL S. BEALE, M.B., F.R.S., 
Professor of Medicine in King’s College, London. 


HOW TO WORK WITH THE MICROSCOPE. 
Plates. 21s. (Harrison and Sons.) 
OUR MORALITY AND THE MORAL QUESTION. 2s. 6d. 
100 FIGURES OF URINARY DEPOSITS. 5s. 
URINARY AND RENAL DERANGEMENTS AND CAL- 
CULOUS DISORDERS, Diagnosis and Treatment. Now Ready, ss. 
SLIGHT AILMENTS. Pp. 275. 5s. 
THE MICROSCOPE IN MEDICINE. 86 Plates. 21s. 
BIOPLASM : Introduction to Medicine and Physiology. 6s. 6d. 
PROTOPLASM. (New Edition preparing.) 
ON LIFE AND ON VITAL ACTION, 5s. 
THE MYSTERY OF LIFE. 3s. 6d. 
LIFE THEORIES AND RELIGIOUS THOUGHT. 5s. 6d. 
THE ‘*‘MACHINERY” OF LIFE. 2s. 
DISEASE GERMS. (Soiled Copies only.) 8s. 6a. 
London: J. & A. CHURCHILL. 


100 


- PETROGRAPHICAL TABLES : 


An Aid to the Microscopical Determination of Rock- 
Sorming Minerals. 


By Prof. H. ROSENBUSCH. 


Translated and Edited by Dr. F. H. Hatcu, of H.M. Geological 
Survey. 4to, Limp Cloth, 3s. 60. 


“These Tables may indeed be regarded as a summary 
of the same author’s invaluable ‘ Microscopical Physio- 
graphy.” The two works together supply a want long 
felt by English students—viz. a complete summary of all 
that has been done in the way of making the optical and 
other characters of minerals available.”—Nature. 


: ‘Just Published, Price rs. ; by Post, 1s. 44d. 
THE VICTORIA UNIVERSITY 
CALENDAR FOR THE YEAR 1890. 


London: MACMILLAN AND CO, Manchester: J. E. CORNISH. 
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‘EDWARD STANFORD'S 
RECENT PUBLICATIONS. 


Third Edition, Revised and Enlarged. 


STANFORD'S LONDON ATLAS oF 
UNIVERSALGEOGRAPHY. Quarto Edition. Containing 46 Colour: 
Maps, carefully drawn and beautifully engraved on Steel and Cope; 
Plates, and an Alphabetical Index to the Geography of the Wor! 
Half-morocco, Cloth Sides, Gilt Edges, 30s. Size, when shut, 12} jn. | 
15; weight, 4 Ib. 8 oz. 


“We have already commented on the pains which appear to have bee, 
taken to work up the maps to the latest dates; we may add that they are 
excellent specimens of engraving and colouring, that the great difficulty of 
marking mountain ranges, &c., without obscuring the names, has been ; 
cellently surmounted, and that we have detected very few misprints. \ 
what may be called a medium atlas for general use, something betwee 
cheap but meagre school collections and the elaborate but rather costly 
unwieldy library atlases, the ‘London Atlas’ deserves hearty recommend: 
tion.” —Saturday Review. 


CHARTS ofthe CONSTELLATIONS, from 
the North Pole to between 35 and 40 Degrees of South Declination. By 
ARTHUR COTTAM, F.R.A.S. 36 Charts, each 30 by 22 inches 
printed on Drawing Paper, and supplied folded in half in a Portfo| 
or flat if preferred. £2 net per Set. As soon as 200 Sets are sold, 1} 
Price will be raised to £3 3s., and asa few copies only now remain e 
application is desirable. 

With one exception (Hydra) each Constellation is shown complete 
single Chart. The scale is one-third of an inch to a degree, and all t! 
Double Stars in the Catalogues of the two Struves are shown. (Detailed 
Prospectus, with Specimen Chart, free on application ) 

‘* Surely this is the very luxury of stellar cartography, for, from the days 
of Bayer downwards, nothing has appeared comparable with the splendid 
series of charts now before us for the special purpose for which they are 
intended. . . It has been reserved for Mr. Cottam to produce what, fi: 
employment with instruments having motions only in altitude and azimuth 
is as near perfection as any delineation of the celestial concave on a plan 
surface is ever likely to be.. . . The amount of labour expended on this 
splendid work must have been enormous. No astronomical library 
observatory of any pretensions can afford to be without it.”—Zyg/is) 
Mechanic. 


A TRIP THROUGH THE EASTERN 
CAUCASUS, with a Chapter on the Languages of the Country. By 
the Hon. JOHN ABERCROMBY. Demy 8vo, Cloth, with Maps an 
Illustrations, 14s. 

‘* Among the few travellers who have taken the opportunity recently 
afforded of exploring the little-known region of the Eastern Caucasus, an 
honourable place must now be accorded to the Hon. John Abercromby, who 
in this volume has given a very interesting and informative account of th: 
country between Tiflis and Derbend—the scenery, the people, the archa 
logical remains, and the languages. He travelled with his eyes open, and 
his notes on the physical aspects of Daghestan are full of information. . 
Altogether his book is a good specimen of the useful as distinguished fr 
the picturesque or sensational literature of travel. Three maps and numerous 
woodcuts add to the practical utility of the work.”’—Scottish Leader. 


SEAS AND SKIES IN MANY LATI.- 
TUDES; or, Wanderings in Search of Weather. By the Hoi 
RALPH ABERCROMBY. Demy 8vo, with 3 Maps, 9 Photographs, 
and 33 Woodcuts by PritcHert, WHYMPER, Coorer, &c. Cloth 
Extra, 18s. 

‘* This is not an ordinary book of travels. It has been written mainly for 
the purpose of calling attention to such phenomena of the sky and weather 
as Mr. Abercromby has observed in the various parts of the world 
He gives an account of a voyage round the world, beginning with what lx 
saw in Egypt, and passing on to descriptions relating to Australia, New 
Caledonia, Fiji, New Zealand, Cape Horn, and Rio Janeiro. . . . He by 
no means confines this narrative to matters specially attractive to meteoro- 
logists. He takes interest in many different classes of subjects, and has 
something more or less memorable to record about almost all the places lx 
has visited. It is, however, meteorology that he keeps chiefly in view, an: 
we need scarcely say that on this subject, which he has so long and carefully 
studied, his book is always fresh and instructive.” —Watu7e. 


Math 


WORKS BY JAMES CROLL, LL.D., F.R.S. 
CLIMATE AND COSMOLOGY; a Sup- 
plementary Volume to ‘‘Climate and Time.” Large Post 8vo, Cloth, 
Price 6s. “ 
3y the same Author, uniform in Size and Binding. 
CLIMATE AND TIME in their Geological 


Relations. Large Post 8vo, Cloth, ros. 6a. 


STELLAR EVOLUTION, and its Rela- 
tions to Geological Time. Large Post 8vo, Cloth, 5s. 

** All men of science who pay due heed to the ultimate principles to which 
they are perforce brought in the course of their researches will find this work 
deserving a thorough scrutiny. Mr. Croll has swept away a cloud which 
seemed at one time likely to obscure the general significance of evolution.” 
—Chemical News. 





London: EDWARD STANFORD, <6 and 27 Cockspur Street, Charing 
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Crown 8vo, Cloth. Price 3s, 6d. per Vol. ; Half Morocco, 6s. 6d. 


THE CONTEMPORARY SCIENCE SERIES. 


Most of the Volumes will be illustrated, containing between 
300 and 400 Pf. 


First VOLUMES OF THE SERIES :— 


THE EVOLUTION OF SEX. By Prof. 
PATRICK GEDDES and J. ARTHUR THOMSON. With 90 


Illustrations. 


ELECTRICITY IN MODERN LIFE. By 
G. W. DE TUNZELMANN. With 88 Illustrations. 


THE ORIGIN OF THE ARYANS. By 


Dr. ISAAC TAYLOR. With numerous IIlustrations. 


PHYSIOGNOMY AND EXPRESSION. 


By P. MANTEGAZZA, Illustrated. 
EVOLUTION AND DISEASE. By J. 
!'HE FOLLOWING WRITERS, AMONG OTHERS, ARE PREPARING VOLUMES, 


BLAND SUTTON. With 120 Illustrations. 
FOR THIS SERIES :— 


Prof. E. D. Cope, Prof. G. F. Fitzgerald, Prof. J. Geikie, G. L. Gomme, 
FE. C. K. Gonner, Prof. J. Jastrow (Wisconsin), E. Sidney Hartland, Prof. 
«.H Herford, Dr. C. Mercier, Sidney Webb, Dr. Sims Woodhead, Dr. C. 
M. Woodward (St. Louis, Mo.), &c. 


London: WALTER SCOTT, 24 Warwick Lane, Paternoster Row. 


WILLIAM WESLEY AND SON, 


Scientific Booksellers and Publishers, 
28 ESSEX STREET, STRAND, LONDON 


Just Published, Price 3d. 





A Classified Catalogue of New and SECOND-HAND WoOkKS in | 


ASTRONOMY, 
MATHEMATICS, 
PHYSICS. 


4 Folded Rainfall Tables, Wynberg, 1889, 25. 62. 


CYCLES OF DROUGHT AND GOOD | 


SEASONS IN SOUTH AFRICA. By D. E. HUTCHINS, Con- 


servator of Forests, Knysna. With Reprints of his Lectures on *‘ Sun- 


spots and Seasons,”’ “Our Climate and its Variation in Cycles,”’ but 


Re-written and Enlarged. 


W. WESLEY & SON, 28 Essex Street, Strand, London. 


Mathematical Instrument Manufacturer to H.M. Government, Council of 


India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 
W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 


Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


KING, MENDHAM, & Co., 


Electrical Enginecrs 
and Manufacturing Electricians. 
SPECIALTIES.—K.M.B. Patent 
Pocket Galvanometer. Price, Post free, 
12s. 9d@.; Case, 1s. 6d. extra. Testing 
Instruments, Primary Batteries, Wims- 
hurst Machines of Improved Pattern. 


Western Electrical Works, 
BRISTOL. 
New ILitustrRaTED CATALOGUE, 
Post free, 4}d. 
ll Specially compiled List of Electrical 
Publications, post free, 2a. 








GALTON’S WHISTLES 


For Determining the Upper Limits of Audible Sound 
in Different Persons. 
Prices 10s. 6d, and 215, 


GEORGE SPILLER, 
MANUFACTURING OPTICIAN, 
3 WIGMORE STREET, W. 


ELECTRIG LANTERNS, 
Double-fronted, made entirely of Brass 
For Diagram and Spectrum Work, 


415 155. 


As made for Oxford University. 


ELECTRIC MICROSCOPES. 


SCIENTIFIC AND PHYSICAL 
APPARATUS 

OF EVERY DESCRIPTION, 

New Catalogue, 144 pp., 6d. 


OPTICAL LANTERNS 


AND SPECIAL APPARATUS FOR PROJECTION. 
New Illustrated Catalogue, 6d. 


LANTERN SLIDES 
OF ASTRONOMY, GEOLOGY, PHYSIOLOGY 
&c., &c. 
Catalogue, 3d. 


NEWTON & CO., 
Manufacturing Opticians to the Queen and 
the Government. Agents by Appoint- 
ment to the Science and Art Department ®& 


3 FLEET STREET, LONDON. 


_AMPERE METERS AND 


Sust Published, in One Volume, Crown 8ve, Cloth, 136 Pages, | 


AMPERES - METRE 


Chan arponlion 
May 


Zz Gipenlie Fy ’ Cnat 


MAbG0 


NEW PRICES. 


| Volt Meters. 


Ampére Meters. 


J. CARPENTIER, 
PARIS—20 Rue Delambre—PARIS. 
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FRY’S 


MADE WITH BOILING WATER, 


EPPS’S 


COCOA C OCO A 


MADE WITH BOILING MILK. — | SUBSCRIPTIONS TO “NATURE” 


HOLLOWAY'S OINTMENT [ecpe ears 


h i i 
For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and | !° — States, the Continent, é&c 


ULCERS. If effectually rubbed on the Neck and Chest, it cures Half-yearly 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for Quarterly 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled. | To India, China, and Japan :— 
Yearly 
Excellent Copies of the actual, natural Handwriting, also Half-yearly 
of Drawings, Music, even of elaborate Sketches, Pro- Quarterly 


grammes Pians (w to Double-Elephant size), Shorthand, and | 
Type- -Writing, are adie, pong ne cheaply produced by the | CHARGES FOR ADVERTISEMENTS 
Three Lines in Column 2s. 6d. 9d. per Line after. 
 & 


A U | 0 F 0 3 Y i & ! | One Eighth Page, or Quarter Column 
| Quarter Page, or Half a Column 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars Half a Page, or a Column 
resemble written letters. Used at the House of Lords, &c. Whole Paye 


AUTOCOPYIST DEPT. (A.E.T.Co., La.), Money Orders payable to MACMILLAN & CO. 
London Wall, London, and 52 Princess Street, Manchester. OFFICE: 29 BEDFORD STREET, STRAND, W.(. 
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Gold Medal 
awarded to 





J.S. Fry & Sons. 





|| Paris Exhibition, 





























PURE ENGLISH BEERS 
Sounp & BricHr. <> Sounn & Nutritious. 


“The 


Half Guinea >i 


ALE 
SEE: PRICE + List. 


Waltham Bros Brewers.London.SW. 


WIMSHURST MACHINE. 
Works in any Weather. Size giving 4: Sparks, £4 10s, 


SCHOOL APPARATUS, 


Approved by Science and Art Depariment. 


EARVEWY @ PEAS, 
6 CHARING CROSS ROAD, W.C, 


PERKEN, SON, & RAYMEN’ eS —— 
CATALOGUE FR 
Mince Inn, ~ ‘Pade London, E.C. 
ANUPACTURE puevosaarnto APPARATUS 
Of every description. 


“OPTIMUS” PHOTOGRAPHIC SETS “ OPTIMUS” MACAZINE GAMERA “OPTIMUS” PHotocrapaic Lens 


With Tripod and every necessary complete Pictures 4} by 3} inches. RAPID EURYSCOPE. 




















Carries Twelve nal. F The most “ There is no doubt 0 


For Plates) Dey Pits GM secvences, (feel Ym srovng mos: we 
64 by 43, ‘om aeons ark Slides. ae Price eee ful lens.”—J. Tau 
‘ rice, ise tk Osage 
£5 15s. | Plates ch: changed Looms ene with Lens andl Taytor, British / r 
by turning a : we NB Shutter, nal of Photographs 
Button. . £6 6s. 
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"MESSRS. MACMILLAN & Co’s PUBLICATIONS. 


Now Ready, in Two Volumes, Demy 8vo, Price 21s. 


THE SCIENTIFIC PAPERS OF ASA GRAY. 


Selected by CHARLES SPRAGUE SARGENT. 


VoL. IL.—REVIEWS OF WORKS ON BOTANY AND RELATED SUBJECTS, 1834-87. 
VoL. IIL.—ESSAYS: BIOGRAPHICAL SKETCHES, 1841-86. 





The Atheneum says :—‘* We must be grateful, as indeed we have cause to be, for the rich legacy he has bequeathed to us. 
_, . Prof. Sargent has made the selection, and he has done it so well that the present volumes may almost be taken as mirrors 
reflecting the history and progress of scientific botany for the last half century. . . . It is, of course, impossible for us to do more 
than refer to these memoirs. Their number, their variety, and the space at our disposal alike preclude us from doing more than 
indicate their general nature and tendency. The first volume is occupied with Dr. Gray’s reviews of several of the principal or 
standard botanical works issued from 1836 to 1888, beginning with Lindley’s ‘ Natural System of Botany,’ and ending with Ball’s 
‘Flora of the Peruvian Andes.’ Some fifty of the more important publications are thus reviewed, and of these we can only say that 
we wish there were more. The second volume comprises a series of essays constituting probably the most valuable part of the 
whole work, containing as they do the quintessence of the author’s knowledge and opinions, and their application to the great 
problems of plant-genealogy and geographical distribution. ‘These are followed by a series of biographical sketches of naturalists 
from Augustine Pyrame de Candolle in 1841 to Louis Agassiz in 1886. These are mostly drawn up with rare skill and due 
proportion, so that the reader obtains, if not a complete, at least a just and, so far as it goes, an accurate insight into the character 
and life-work of the individual. . . . Interesting as this period in the history of botany is already to those who are passing or 
have passed through it, it will become more and more so as science progresses, and the students of the future will feel themselves 
under even stronger obligations to Prof. Sargent than do those of the present.” 

The Saturday Review says :—‘‘ The first of these volumes embraces reviews of important botanical works, while the second 
contains a number of essays on botanical subjects, followed by biographical sketches of various scientific men. It will readily be 
understood that these latter writings are of peculiar interest, because the opinions of so independent and thoughtful a writer as Gray 
on his contemporaries must always appeal to those who seek for information respecting the great names which mark the various 
periods of scientific thought. If anyone is inclined to be curious or sceptical as to Gray’s powers in this direction, let him read the 
biographical sketches of Robert Brown and of Humboldt, of Sir William Hooker and of George Bentham, and that of Charles 
Darwin... . . But perhaps the most interesting of his articles to the general reader will be the essays on various botanical subjects 
in the second volume. . . . Some of these essays are extremely interesting, and all are pleasantly readable. . . . Here we must 
leave these delightful volumes, the publication of which reflects credit on all concerned, and which constitute a fitting memento of the 
greatest botanist America has produced.” 


DEVELOPMENT AND CHARACTER OF GOTHIC ARCHITECTURE. 
By CHARLES HERBERT MOORE. With Illustrations, Demy 8vo, 16s. 
This Day, Vol. III., Part II., New and thoroughly Revised Edition. 
INORGANIC AND ORGANIC CHEMISTRY, A COMPLETE TREATISE 
ON. By Sir HENRY E. ROSCOE, F.R.S., and Professor C. SCHORLEMMER, F.R.S. Medium 8vo, 
Vols. I. and IlL—INORGANIC CHEMISTRY. 
Vol. I.—The Non-Metallic Elements. Second Edition, Revised, 21s. Vol. II. Part I.—Metals. 18s. Vol. Il. 
Part II.—Metals. New and thoroughly Revised Edition. 18s. 
Vol. III.—ORGANIC CHEMISTRY. 
THE CHEMISTRY OF THE HYDROCARBONS and their Derivatives, or. ORGANIC CHEMISTRY. 
With numerous Illustrations. Five Parts. Parts I., II., and IV. 21s. each. Parts III. and V. 18s. each. 


ELEMENTARY DYNAMICS OF PARTICLES AND SOLIDS. By W. 


M. HICKS, M.A., F.R.S., Principal, Firth College, Sheffield, late Fellow of St. John’s Coll., Camb. Crown 8vo, 6s. 6d. 
ENGLISH MEN OF ACTION.—NEW VOLUME. 
CAPTAIN COOK. By Mr. Watter Besant. With Portrait. Crown 8vo. 2s. 6d. 


THE FORTH BRIDGE, by ARTHUR J. KNOWLES, with Illustrations ; and 
RUGBY UNION FOOTBALL, by H. VASSALL, Hon. Treasurer, Rugby Football Union.—See 


Che English Fllustrated Magazine 


For MARCH, Price 6d., by Post 8¢., contains— 

1.—PORTRAIT OF A LADY. After Parts Borpone. (Frontispiece.) | 7.—CATS AND KITTENS. Mrs. J. E. Panton. Illustrated by 
2—A SUBMERGED VILLAGE. Grant ALLEN. Illustrated by W. | sours Wate. 

Aare ace Mt RANT SEEN ESSERENT™ | 8. HOW TO INCREASE THE REVENUE WITHOUT TAXA- 

Bees: sgh 853 TION. Wu..1am Gatti. 
3:-RUGBY UNION FOOTBALL. H. Vassatt, Hon. Treasurer of g.—CYCLE OF SIX LOVE-LYRICS.—IV. “ HE HEARS OF HER 

the Rugby Football Union. DEATH.” Words by Joseph Bennett. Music by Hamisu 
4—-THE FORTH BRIDGE. Arruur J. Knowres. With Illus- MacCunn. - ‘ 

trations. 1e.—LISMORE. Aprian Stokes. With Illustrations. 
- -—MARCH. A Design. Heywoop SuMNER. 
5—-THE OLD . W.ELN zs 

OLD BROWN MARE. W. E. Norns. 12,—THE RING OF AMASIS. Chaps. VII. and VIII. (Continued). 

6&—MIDNIGHT. D. H. B. Roperts. The Eart or Lytton. 
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q PRESERVED PROVISIONS 


BOUILLON. 


A most Nutritious and Invigorating 





: A Beverage, made by the simple addition 
MUTTON VEAL & CHICKEN, aN ‘S ” g4\ of Boiling Water, at a cost within the 


* ed SEA STYRTLE Sour & JELLY We fs reach of all. 
—— MEAT LOZENCES &&: aa 


W WATSON & SONS Awarded 20 GOLD AND OTHER MEDALS at various International Exhibitions, including 
’ ' 2 GOLD MEDALS Paris Exhibition, 1890, for Microscopes, &c. 


NEW, RARE, oe INTERESTING MICROSCOPIC OBJECTS. 


s. d. 
New Slide, « ontaining about 200 various Diatoms from St. Peter, Trans. Section of Tentacle of Sea Anemone, showing Thread Cells, &c. 
Hungary —very fine , os aos wt ons oo Trans. Section of Ascaris from Horse, showing Alimentary Canal, Ovi 
Type Slide of about 6 ) Diatoms from Simbirsk ... oon se «we IO 6 ducts, Uterus, Muscle, &c. see ose ose oo 3 
Very beautiful Group of Eggs of Butterflies, Moths, &c.—Opaque ... 10 Amphioxus -Trans. Section thro ugh. Phar yx 
Type Slide of Eggs cf Butter rflies, Moths, &c.—( Jpaque, named ss wwe 28 Phantom Shrimp (Cafred/a dinearis) . 
Strewed Diatoms from North Sea, Cuxhaver n—Opaque. ove ce » | Kidney of Snail—Typical Crustacean . 
E lytron of Diamond Beetle, Cy = -very brilliant... oes os Sponge Spicules from Jeremie, in Gri yup—very curious. 
uke from Sheep (Fasciola hepat a)—Stained ... ove Hydra vulgaris, with Tentacles extended.. 
very. ine Arranged Gri ad of various Diz atoms—suitab ie for S eivdes, Pediculus capitis, Male, Female, Egg, ned Larva 1—on ‘One Slide 
oe ove eee «- 8 Horizontal Section of Foetal Hand, showing commencement of ossi- 
Disti iIlntion ‘fi m Ny apour of o oke—for Pola uriSce pe . I fication in metacarpal bones eee ove ose ans “ 
Any of the abo ove forwe ranted: on receipt of Remittance for Price. 


ILLUSTRATED CATALOGUE OF Micnuscores, &. a 
CLASSIFIED LIST OF 40,000 FIRST-CLASS OBJECTS forwarded Post free on application to— 
W. WATSON & SONS, 0P7ICIANS TO HER MAJESTY’S GOVERNMENT, 


3138 HIGH HOLBORN, LONDON, W.C. 


AND 251 SW ANSTON STREET, MELBOURNE, AUSTRALIA. ESTABLISHED 1837 














INDICATED. 


ted, 


her purposes, such as driving | 
amateur’s workshop, laundry machinery, chaff- 


disconnected at pleasure, and | 


NEW COMBINATION 
cutting, &c. 
CROSSLEY BROSG,, 
Limi 
MANCHESTER. 


SMAN “OTTO” AND PUMP. 


2-MAN TO 100 H.P. 
Suitable for Country Mansions. 


Retin 31,000 SOLD. | 


(518 


EMINGTON STANDARD TYPEWRITER. 


A WORD TO BUSINESS MEN. 


gp cannot afford to do your writing in the old way. The 

work of our machines is plain and business- like, obviating all 

mistakes in reading. Several copies can be made at one writing 

by the use of carbon paper. Excellent letterpress copies can be _' 
taken. Our improved machine has been adopted in all the Departments of the Govern- 4 
ment Service, and is being very generally introduced by all leading business houses. Does 
not this argue that the Typewriter should be worth something to you? The Machines 
can be furnished with special key-boards to suit any purchaser’s line of business. 


Pump can be 
Engine used for ot 





ee OTTO’ | 


Principal Office— 
LONDON: 100 GRACECHURCH STREET, E.C., corner of Leadenhall Street. 
LIVERPOOL: CENTRAL BUILDINGS, NORTH JOHNSTREED. 
Branch Offices BIRMINGHAM : 88 CoLMoRE Row. 
| Mancue STER : 8 MOULT STREET. . 
Write for Full Information. 


Printed by Ricwarp CLay anv Sons, LimiTep, at 7 and 8 Bread Street Hill, Queen Victoria Street. in the City of London, ond Published by 
MACMILLAN AND Co., at ‘the dffice, 112 Fourth Avenue, New York.—Tuurspay, March 6, 1890. 
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MANOURECSTER. 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** 70 the solid ground 
Of Nature trusts the mind which builds for aye.””—WORDSWORTH. 


No. 1063, VOL. 41.] THURSDAY, MARCH 13, 1890. [PRICE 15 CENTS. 


Registered as a Newspaper at the General Post Office.] [All Rights are Renned 


N E WTON & CO., NALDER BROS. & CO., maxis. 


SCIENTIFIC INSTRUMENT 
MAKERS 
TO HER MAJESTY THE 
QUEEN 
AND THE GOVERNMENT. 


Makers of every descrip- 
tion of OPTICAL and 
PHYSICAL APPARA- 
TUS of the highest class, 
for Colleges, Institutions, 
&c. 

Catalogue of 
OPTICAL LANTERNS, 
PROJECTI(C N- APPA- 
RATUS, & SLIDES, 3d. 


NEW ILLUSTRATED 
CATALOGUE OF 
SCIENTIFIC APPARATUS, 
144 pages, 6d. 
WIMSHURST ELECTRICAL MACHINE. 


Best Quality, giving full 43-inch Spark in Air, £5. As made for the 
Science and Art Department. 


NEWTON & CO., 


3 FLEET STREET, TEMPLE BAR, LONDON, E.C. | 132 HORSEFERRY ROAD, WESTMINSTER. 


TEL EPHONE 3120. TELEGRAPHIC ADDRESS : SECOHM, Lonpon, 


STANDARD OF SELF-INDUCTION. 


AYRTON & PERRY’S VARIABLE 





THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, NECPETT] & ZAMBRA'S 


ST. TIBB’S ROW, CAMBRIDGE, 
——_—_— SPECTACLES. 
pwennectpl | WITH FINEST BRAZILIAN PEBBLES, 
PHYSICAL, PHYSIOLOGICAL, BOTANICAL, AND OR THE PUREST GLASS. 
SCIENTIFIC APPLIANCES GENERALLY, | Carefully adapted to any sight, a Register of which is kept for 


Descriptions of which may be obtained on application. | future reference. 

Drawings made on Stone and Wood, and the most refined work in Lithography | 

Xnd Colour Printing, as well as the various processes connected with | 

v Photography, done on the premises. 

Sole Authorized Makers of Pror. Ewinc’s SEISMOMETRIC APPARATUS. 
2 Quartz Fibres made as described by Mr. C. V. Boys. 
‘gents for the Microscopes of Cart Zetss, of Jena, and for the Earthquake | 
Model (made in Japan) of Pror. Sexiva. 
oo NEGRETTI AND ZAMBRA make a Speciality of Spectacles for 


Now Ready, Vol. XI., No. 3. . is, Billiards, Fishi EF d ; 
Price to Subscribers 21s. per Volume, post free. Lawn Tennis, Billiards, F Fishing, Riding, and Shooting. 


"HE JOURNAL OF PHYSIOLOGY. NEGRETTI & ZAM BRA, 
Edited by MICHAEL FOSTER, M.D., F.R.S. ScIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
Published by the Proprietors and sold on their behalf at 38 HOLBORN VIADUCT, E.C. 


°E CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY'S WORKS, | Branches : 45 CORNELL: 122 REGENT STREET. 


ST. TIBB’S ROW, CAMBRIDGE. Telephone No. 6583. Telegraphic Address : ‘‘ Negretti, London.” 
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NATURAL SCIENCE SCHOLARSHIPS 
AND EXHIBITION. 


(1) An EXAMINATION will be holden at MERTON COLLEGE, 
OXFORD, beginning on TUESDAY, JULY 1. 1890, for the purpose of 
electing to Three Open Natural Science Scholarships, of which one will be 
at Merton College, one at New College, and one at Corpus Christi College ; 
and to one Exhibition at Merton College. 

(2) The Scholarships are all of the value of £80 per annum, and are 
open to all Candidates whose age on July 7, 1890, will not exceed nineteen 
years. .. 
~ (3) The Exhibition is of the value of 460 per annum, and is open, with- 
out limitation of age, to Candidates who are in need of assistance at the 
University. 

(4) The Subjects of Examination will be : (1) Chemistry, Mechanics, and 
Physics ; (2) Biology. All Candidates in Biology will be required to show 
some acquaintance with Che mistry, Mechanics, and Physics. 

An English Essay ; a Paper in Algebra and Elementary Geometry ; and, 
if necessary, an Element: ary Classical Paper, will also be set to all Can- 
didates. 

Further Particulars may be obtained on a 
Science Turor, Merton College. 


KING’S COLLEGE, LONDON. 
BACTERIOLOGICAL LABORATORY. 


se of Lectures on COMPARATIVE PATHOLOGY and 
with Practical Work in the Laboratory, will commence 


pplication to the NaruraL 


The next Cou 
BACTERIOLOGY, 
yn APRIL» 

Sunyects or Lectures. 
I. Methods of Bacteriological Research. 
Il. History and Pathology of the Communicable Diseases of Man and of 
the Lower Animals. 
Fees : For the whole Course we oo ff 
For the Lectures only ... ... 43 
CROC \KSH. ANK, 


55 50 
330 
For further Particulars apply to Prof. or to the 
SECRETARY, King’s College, Strand. 


LIVERPOOL SCHOOL BOARD. 

Board require the services of an additional 
DEMONSTRATOR, qualified to take part in 
Chemistry, and Physics) 


The Liverpool School 
ASSISTAN'T SCIENCE 
the Experimental Science Teaching (Mechanics, 
given in their Schools. 

Salary, £100 first year, rising in four years to £120, with an extra annual 
payment from £3 to £11 if applicant holds Science and Art Certificates and 
University distinctions ; and also a small proportion of the Grant received 
for the classes taught (if any) under the Science and Art Department. 

Applications, stating Age, Qualifications, and Experience, must be re- 
ceived not later than T UESDAY, MARCH -; 5, addressed to 

EDWARD M. HANCE, 
Clerk to the Board. 


GOVERNMENT ANALYST AND 
PROFESSOR OF CHEMISTRY, 
TRINIDAD. 


SaLary, £600 per annum and private practice; also allowed to charge 
10s. 6d. for each private analysis made. No passage provided. 

Dutries.—To make all analyses required by the Government Departments, 
and to instruct classes from the Royal and St. Mary’s Colleges. 

QUALIFICATIONS.—A thorough training, and experienced as an Analytical 
( hemist, with special knowledge of Toxicol logy and Agricultural Chemistry. 

APPLICATIONS, stating age and qualifications, and giving references, to be 
addressed, in writing, to the PrivaTE SECRETARY, Colonial Office, Downing 
Street, S.W., not later than M: _ H 24. 

Downing Street, March 6, 189 


THE MASON caiman COLLEGE, 
BIRMINGHAM. 


APPOINTMENT OF DEMONSTRATOR IN 
CHEMICAL DEPARTMENT. 


The Council invite applications, on or before MARCH 27, 1890, for the 
above Appointment. 

The duties will commence on TUESDAY, April 22, 1890. 

Particulars of the stipend, ana. and duties, will be sent on applica- 
tion to the Secretary, Mr. G. H. Morey, The Mason Science College, 
Birmingham, to whom all naaieions for the appointment should be sent. 

LAWSON TAIT, 
President of the Council. 


Municipal Offices, March 8, 1890. 


UNIVERSITY COLLEGE, “LONDON. 
FACULTY OF MEDICINE. 
The Classes re-commence on MAY 1, and are so arranged as to afford 
a convenient opportunity for Students to commence their Medical Course. 


Full information may be obtained from the Office of the College, Gower 


Street, W.C. 
JOHN WILLIAMS, M.D., Dean. 
J. M. HORSBURGH, M.A., Secretary. 
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LIVING SPECIMENS FOR THE MICROSCOPE. 
GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Embryo of Mussel (Anodonta), w 
sketch and description. He also sent out Argulus foliaceus, Corethra, T; 
Ova, Philodina roseola, Floscularia, Corethra plumicornis, Melicerta ringé 
Stephanoceros; also Amceba, Hydra, Vorticella, Crayfish, Dog-Fi 
Amphioxus, and other Specimens for Biological Laboratory wor 

Weekly Announcements will be made in this place of organisms , 2 


is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1:., 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 





R. FRIEDLANDER & SOHN, Berlin, N. W., Carlstrasse 11. 


Just appeared, our New Catalogue of Books on 


MATHEMATICS 


104 Pages in Royal 8vo, with 4005 Titles of Books, Pamphlets, &c. 
Subdivisions.—Old and Ancient Authors—History of Mathematics— 
Periodicals—Arithmetic—Algebra—Geometry— Mathematical ‘Tables 
In a few weeks will be published : ‘CATALOGUE of the LITERA 
TURE on PROBABILITIES” (Doctrine of Chances). 
Never before have been published any Catalogues so Complete of th 


Literature of a Special Science. 
A few w ao ago was gy! “CATALOGUE of PHYSICA! 
SCIENCES” (112 Pages) and “‘ CHEMISTRY” (34 Pages). 
* ASTRON‘ YMIC AL CATALOGUE ” (about go Pages) in Preparatio 
All our Catalogues are sent 


Gratis and Post-free on ascii 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
Principat—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN. 
TERN, used by W. Lant CARPENTER, Esq., Prof. Forsges, B. J. MALDEN, 
Esq. New Oxyhydrogen Microscope. rand Results. Docwra Triple, 
Prize Medal, Highest Award. Patent Pamphagos Lantern Science Lecture 
Sets. Novelties Cheapest and Best. Elaborately Illustrated Catalogue, 
300 Pag es, 1s. ; Postage, sd. Smaller do.,6¢@. Pamphlets Free. HUGHES, 


Specialist, Brewster House, Mortimer Road, Kingsland, N. 
CHEAPEST HOUSE 


GEO. REES (IN LONDON.) 
| se ENGRAVINGS, 


Most Important 
ae at Lowest Prices, 
y all the 
Principal Artists ETCHINGS. 
A Large Selection of Sporting Pictures. 
41-43 RUSSELL STREET, COVENT GARDEN. 








Present Day. 
115 STRAND; 


SILVE RED-GLASS RE FLECTING 
TELESCOPES. 


CALVER’S well-known TELESCOPES received the Highest Award for 
** Excellence and Improvements” at the International Exhibition, London. 
Catalogues and Testimonials, 1s.—G. CALVER, F.R.A.S., Widford, 
Chelmsford. 


ADVERTISER, Aged 
seeks Post as Assistant Curator at 
tary and Amanuensis to a Scientific Man. 
“Pp. T.,”” Museum, Ipswich. 


of the 





23, Experienced, 
a Museum, or as Private Secre 
First-Rate Testimonials. — 





WEAK AND DEFECTIVE SIGHT.— 


SPECTACLES scientifically adapted to remedy impaired vision by 
Mr. ACKLAND, Surgeon, daily, at HorNE AND THORNTHWAITE’S, 
Opticians to the Queen, 416 Strand, London. The weak-sighted shou! ¢ 
read Ackland’s ‘‘ Hints on Spectacles,” 6d., post free. 


OSTEOLOGICAL SPECIMENS, 
ay ag nef gg BROS., 49 Hardman Street, Liverpool. 
rice List, Three Stamps. 
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MINERALOGY. 


SAMUEL HENSON, 
97 REGENT STREET, LONDON, wW. 
ESTABLISHED 1840. Late 277 STRAND. 


A Large Collection of Beautiful Mineral Specimens, including a VERY 
FINE GROUP OF SENARMONTITE CRYSTALS, VERY BRIL- 
LIANT MANGANITES, WULFENITES, VANADIMITES, HAR- 
MATOME, from Oberstein and Scotland; NATROLITES, Auvergne ; 
CHILDRENITES, ARAGONITES, and MELANCPHLOGITE. 
FOSSILS, ROCKS, ROCK SECTIONS, HAMMERS, 

CHISELS, and BLOWPIPE APPARATUS. 


Precious Stones for Collectors and Mounting. 
COLLECTIONS FOR STUDENTS AND PROSPECTORS. 
Lessons given. __ Catalogues . Free. 





7 H. ‘BUTLER, M.A. Oxon., A.R.S.Mines, &c., 
NATURAL HISTORY AGENCY, 


148 BROMPTON ROAD, LONDON, S.W., 
Near the British Natural History Museum, 


Begs to give notice that at the end of MARCH next his Business 
WILL BE REMOVED to his lately acquired Commodious Show and 
Store Rooms at 

158 BROMPTON ROAD, 


ive doors west of his present enenn. 


Recently received :—Specimens of Bertrandite, a Meteorite from Atacama, 
nd other American Minerals of interest. 


BRYCE-V WRIGHT’S MUSEUM, 


26 SAVILE ROW, LONDON, W. 
(OFF REGENT STREET), 
Contains Minerals, Precious Stones, Stone Implements (Palzo- 
lithic and Neolithic) ; also New Zealand Jade Meres, Tikis, and 
other Savage Weapons, Bronze Implements ; Works of Art in 
Jade, Rock Crystal, &c.; Vases and Table-Tops in Stone ; 
Arms and Armour, and other Specimens of Natural History, all 
of which are 
FOR SALE AT THE LOWEST PRICES. - 
ESTABLISHED 1845. 
Boxes sent upon Approval. 
Man spricht Deutsche. 





On parle frangais. 


MINERALOGY AND GEOLOGY. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, AND MUSEUMS. 


EVERY REQUISITE FOR PRACTICAL WORK, CABINETS , 
SES, APPARATUS OF ALL KINDS. 


The Largest Stock in England of Rocks, Rock-Sections, 
Minerals, Fossils, 


New Catalogues and Lists now ready, Free, of 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 25s. ; 
200 ditto, sos. The best value obtainable. 

Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.G, 


MANUSCRIPT COPYING 


By Typewriter. Special attention given to Papers on Technical Subjects 
i for Public Reading. 
Price, rs. 3d. per 1000 Words. Manifold Copies, 1s. per 1000 Words. 


STANDARD TYPEWRITING CO., 90 & 91 — St. (third o- E.C. 
and at 38 Arlington Square, N., and 41 Goldney Road, W 
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OIL ENGINE 


(PRIESTMAN’S, HUME’S, & ETEVE’S PATENTS). 
NO COAL. NO CAS. NO BOILER. NO SMOKE. 
USES COMMON MINERAL OILS ONLY. 
NO EXTRA INSURANCE CHARGED. 
Royal Agricultural Society’s Silver Medal at Nottingham, 1888, 
and at Windsor, 1889. 


SUITABLE FOR ANY DRIVING PURPOSES. 


Fullest Particulars on application to 


PRIESTMAN BROS., Lro., 


Works: Hull. London Office: 73a ) ous Victoria Street, E.C. 


JOHN J. GRIFFIN & SONS, ‘Limiren, 


MAKERS OF 


CHEMICAL, PHILOSOPHICAL, AND 
PHOTOGRAPHIC APPARATUS, 


22 GARRICK STREET, COVENT GARDEN, 
LONDON. 
CHEMICAL APPARATUS of every description for Analytical Opera- 
tions and Experiments of Demonstration. 
APPARATUS, DIAGRAMS, and MODELS for Lectures on Mecha- 
nics, Hydrostatics, Acoustics, Light, Heat, Electricity, and other Branches 
of Physical Science. 


SEND FOR CATALOGUES, FREE ON APPLICATION 











DEATH AND DISABLEMENT BY ACCIDENT. 


THE RAILWAY PASSENGERS’ ASSURANCE COMPANY 
Assures £1000 at Death and Full Benefits at £4 per Annum. 
HON. EVELYN ASHLEY, Chairman. 
Annual Income £250,000. 

80,000 ANNUAL POLICYHOLDERS. 
Invested Capital and Reserve Fund £285,000. 
COMPENSATION PAID 


£2,750,000. 
West End Offce:—8 GRAND HOTEL BUILDINGS, W.C. 
Head Office :—64 CORNHILL, LONDON, E.C. 
WILLIAM J. VIAN, Secretary. 





Lot. CROCKETT, 


Maker of every description of Entomological Cabinets and Apparatus ; 
Store- and Book-boxes, fitted with Camphor-cells ; Setting Boards, Oval or 
Flat, &c. Cabinets of every description kept in stock. SPECIAL INSECT 
CABINETS, with Drawers fitted with Glass Tops and Bottoms to show 
upper and under side without removing insect. Store-boxes specially made 
for Continental Setting, highly recommended for Beetles. All best work. 
Lowest possible terms for cash. Prices on Application. Estimates supplied. 
Trade supplied. Established since 1847. 

Show Rooms—7a Prince’s Street, Cavendish Square, W. (7 doors from 
Oxford Circus). Factories—34 Ridinghouse Street, and Ogle Street, W. 


SPECTROSCOPES & SPECTROMETERS 


FOR 


TELESCOPES OR LABORATORY USE, 


With “‘ Rowlands’s”’ Metal Gratings, or with Prisms of every Description. 





DISK PRISMS AND MOUNTINGS 
For Photographing the Stars on Secchi’s Plan. 


A. HILGER, 
Astronomical and Optical Instrument Maker, 


204 STANHOPE STREET, HAMPSTEAD ROAD, 
Lonpon, N.W. 


GOLD MEDAL, Highest Award, Inventions Exhibition, 
1 5 
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DESCRIPTION OF MR. BRYCE-WRIGHT’S MUSEUM, 


26 SAVILE Row . 


From ‘‘ The World.’”’ 


I MAKE my way through Crown Court, up Bury Street, across 
Piccadilly, through the quiet passage of the Albany, and so into 
Savile Row, where I find the bourne of my journey, the 
museum of Mr. Bryce-Wright, the celebrated lapidary. 

While Mr. Wright busies himself unlocking his safe in answer 
to my request that he should show me all his newest and best 
stones, I make a survey of the great lofty room and the treasures 
it contains. The walls are panelled with trophies of assegais, 
spears, and lances of all kinds, which make the place look 
something like an armoury. Curiosities from many lands lie 
about on the tables: Japanese ivories, wetsudés, and medicine- 
boxes, agate bowls, carvings from the South Seas, Malay 
kreeses, and quantities of that terrible material malachite, 
which, though Russian, I most heartily abhor, on account of its 
crude green, which is enough to put even the teeth of a Fenian 
on edge. A most beautiful bowl of lapis-lazuli of an oval shape, 
adorned with Louis Seize mounts in éronze-doré, attracts my eye. 
Two cupids sit at one end, blowing long curved trumpets, and 
round the foot are small jewels embedded in the bronze garlands 
of flowers. Other oval bowls in agate, but unmounted, are 
lying on a table, and in answer to my remark on their diversity 
of colour, Mr. Wright tells me that the two I have in my 
hands, one of which is of the most beautiful shades of blue, the 
other of a reddish-yellow, are both of them dyed. Once I 
hear this, all the charm of colouring vanishes, and I reserve my 
admiration for an undyed bowl, which is indeed far more lovely, 
with its exquisitely soft tones of fawn, white, and gold. By this 
time, however, Mr. Wright has produced his treasures from the 
depths of the safe. . . . The first parceldiscloses a huge lump which 
any school-boy might be excused for mistaking fora bit of sugar- 
candy. It is an immense diamond from Kimberley, still in its uncut 
‘*octahedral form,” as Mr. Wright explains, for the sake of my 
ignorance, At present it weighs a little over two hundred carats, 
but of course would be considerably reduced in size and weight 
by cutting. On the outside it is covered with a pale yellow film, 
like a skin, which would disappear in the cutting, but which for 
the time being certainly causes it to resemble the lollipop of 
one’s childhood. A black diamond of eighty carats strikes me 
as being one of those things whose beauty is visible to the eye 
of faith alone, for a_bit of half-burnt coke would be as orna- 
mental as this gem in its uncut state. Another great curiosity, 
more to be commended on account of its rarity than its actual 
beauty, is the engraved diamond that forms the centre of the 
late Queen of Delhi’s ring. Engraved diamonds are one of the 
rarities of the world, there being only about five in existence, 
one of which is in the Queen’s possession, another in that of the 
Prince of Wales. Even of these five, all can hardly be justly 
called engraved diamonds, as one or two have been ground by 
the wheel in Europe, instead of being actually engraved by 
purely manual labour. The pedigree of the ring in Mr. Wright’s 
possession is a good deal more authentic than such things often 
are. Up to the time of the Indian Mutiny and the fall of Delhi, 
this ring was kept in the Treasury of the Mogul Emperors of 
Hindostan, by whom it was looked upon with considerable 
veneration, probably partly on account of the invocation to the 
Prophet Ali (the leader of the Eastern or Sunnite division of 
the Mahometan faith) which is engraved upon it. After the 
looting of Delhi the ring passed into the possession of Bhul- 
wand Singh, Maharajah of Dholepore, and at his death came 
into the hands of an English officer, from whom Mr. Bryce- 
Wright purchased it... . . Two enormous sapphires are next 
produced, but do not please me much, being to my mind un- 
wieldy, if such an epithet may be applied to a gem, which, 
however, cannot be said of a lovely transparent emerald, rather 
too light in colour, but wonderfully brilliant and pellucid. A 
large opal comes next, and an argument ensues on the question 
of the superstition attached to it, that it brings ill-luck to the 
wearer. The ancients gave the opal credit for bestowing all 
possible good, a belief that continued as late as the beginning 
of the seventeenth century. When the superstition of their being 
unlucky first arose I know not, but undoubtedly Sir Walter Scott 
is answerable for a good deal of the opal’s evil repute, as all 
readers of ‘‘ Anne of Geierstein” will probably acknowledge. 
Lovely the opal undoubtedly is, but even its loveliness is some- 
what uncanny. Amongst the Arabs, when an opal turns pale 


and loses its colours, it is allowed to soak for a night in a bow] 
of soap-suds. When it is taken out the next morningit is nearly 
milk-white, all its colours apparently washed out of it ; but afi: 
the jeweller has allowed it to lie for some hours in the sun, unti! 
the superfluous moisture (for ten per cent. of water is necessary to 
the composition of an opal) has dried out of it, all its colours and 
fire come back to it renewed tenfold. Mr. Wright tells me of 
an opal he had once, which, from time to time, when it began 
to grow dim, he used to place near, not in, a tap of running 
water for a whole night, and in the morning the stone, having 
absorbed as much moisture as it required, would be brighter 
than ever. . . . Spinels of many different colours are shown to 
me, and I am much interested at hearing Mr. Wright’s opinion 
that the great so-called ‘‘ Black Prince ruby,” which forms the 
most conspicuous ornament of the Imperial State crown of Eng- 
land, is of a ruby at all, but a spinel. This famous stone was 
presented tothe Black Prince by Pedro the Cruel after the battle 
of Najera, in 1367. It was worn in the helmet of Henry V. at 
the battle of Agincourt, which gives one rather an odd idea of the 
way in which battle-array was understood in those days ; and 
it had on that occasion a very narrow escape of being lost 
for good to the English crown, for a furious blow given by the 
Duc D’Alencon on the King’s helmet carried away a large por- 
tion of the setting of the gem. The size of this stone is enor- 
mous for either a ruby or a spinel, being an inch and a half wide, 
and one and three-quarters long ; but its value, other than its 
historical one, is marred by the fact that it is drilled right through 
its length in Eastern fashion, having been probably intended 
as an amulet for the arm by its first possessors. 

Amongst the gems lying on the table are several specimens of 
that strange stone, the Alexandrite, a stone which may be said 
to have only come into notice in the last few years. Of a beauti- 
ful clear moss-green by day, at night it vies with the ruby itself 
in colour. Some are found in Siberia (but of an inferio: 
quality), in mica-schist, but the best come from Ceylon ; and it isa 
curious fact that, though the stones are well known in Ceylon, 
where they are believed to be found, no one has been able to 
get a Ceylon Alexandrite as an uncut stone in the rough. The 
Siberian stones are not transparent, and are usually full of flaws 
and ‘‘ feathers” ; but a fine Ceylon Alexandrite is one of the 
most beautiful gems that it is possible to imagine. Topazes of 
all colours—blue, pink, green, yellow, and white—come next 
on show. One among them is a most remarkable stone, and is 
indeed absolutely unique—a perfectly white stone, weighing 
about nine hundred carats! It is, in fact, oo big. . . ; and 
I would infinitely prefer to possess one of the smaller pink 
topazes, a colour which is given to them by exposing them to a 
fire. Many atime and oft are these “‘ topazes brulées” sold as 
Balas rubies, and the purchaser is no wiser unless he should 
wish to sell them again, when there is a painful awakening. 
Verily there are not many Nathaniels left in the world, and 
even the simple turquoise has not escaped being tampered with, 
for an ingenious individual discovered a means of pounding up 
inferior turquoises into a powder, mixing them with acids into a 
paste, out of which, when hardened into a mass, turquoises of 
any kind could be cut at will. It will, therefore, perhaps, be wiser 
if all intending purchasers of abnormally-sized turquoises wer 
to get the advice of experts, such as Mr. Bryce-Wright, before 
concluding the bargain. From the higher class of precious 
stones I pass on to the less valuable kinds, and I turn over the 
contents of various drawers and cases, until my brain fairly 
whirls with trying to remember such names as Dioptase, Hid- 
denite, Zircon, Peridot, Tourmaline, and many others, which 
have now vanished from my memory. At last I emerge into 
Savile Row, feeling as if I had been amongst the marvels of 
Aladdin’s Cave ; and I feel that the real way to enjoy the beauty 
of precious stones is to ‘handle them when they are free from 
setting. King Humbert of Italy has a mania for gems in this 
state, and always has a handful loose in his pocket to play with, 
as other men do with their small change. For those who share 
this love for unset gems, which, to my mind are so much more 
beautiful and interesting than those that have had the jeweller’s 
worst done upon them, I could not recommend a better way o! 
forgetting the fog than to spend an hour or two in the Savile 
Row Museum. 


EVERYTHING in BRYCE-WRIGHT’S MUSEUM is FOR SALE at LOWEST PRICES. 
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Since this part—Vol. III., Part II.—of this work was published in 1884, our knowledge respecting this department of organ 
chemistry has largely increased. The authors have endeavoured to represent the present position of the science by introducit 
results of all the latest and more important researches, with the effect that the greater part of the volume has been re-written. 
evidence of this they would refer, amongst others, to the researches of Curtius on the fatty diazo-compounds ; of Kiliani on 
constitution of the members of the sugar group; of Emil Fischer on the artificial production of certain members of this series ; 
Brown, Heron, and Morris, on the starches and dextrins ; and, lastly, of W. H. Perkins, Jun., on the interesting grou 
Polymethylene compounds. In the former edition, the derivatives of Furfuran, Pyrrol, and Thiophene, were also described in this 
part ; their number has, however, so largely increased that it has been found impossible to include them in the revised edition. 
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Selected by CHARLES SPRAGUE SARGENT. 
VoLt. I.—REVIEWS OF WORKS ON BOTANY AND RELATED SUBJECTS, 1834-87. 
Von. II.—ESSAYS: BIOGRAPHICAL SKETCHES, 1841-86. 
The Atheneum says :—‘‘ We must be grateful, as indeed we have cause to be, for the rich legacy he has bequeathed to 

. . Prof. Sargent has made the selection, and he has done it so well that the present volumes may almost be taken as mirrors 
reflecting the history and progress of scientific botany for the last half century. . . . It is, of course, impossible for us to do more 
than refer to these memoirs. Their number, their variety, and the space at our disposal alike preclude us from doing more than 
indicate their general nature and tendency. The first volume is occupied with Dr. Gray’s reviews of several of the principal o1 
standard botanical works issued from 1836 to 1888, beginning with Lindley’s ‘ Natural System of Botany,’ and ending with Ball’s 
‘ Flora of the Peruvian Andes.’ Some fifty of the more important publications are thus reviewed, and of these we can only say that 
we wish there were more. The second volume comprises a series of essays constituting probably the most valuable part of the 
whole work, containing as they do the quintessence of the author’s knowledge and opinions, and their application to the great 
problems of plant-genealogy and geographical distribution. ‘These are followed by a series of biographical sketches of naturalists 
from Augustine Pyrame de Candolle in 1841 to Louis Agassiz in 1886. These are mostly drawn up with rare skill and due 
proportion, so that the reader obtains, if not a complete, at least a just and, so far as it goes, an accurate insight into the characte 
and life-work of the individual. . . . Interesting as this period in the history of botany is already to those who are passing 01 
have passed through it, it will become more and more so as science progresses, and the students of the future will feel themselves 
under even stronger obligations to Prof. Sargent than do those of the present.” 

The Saturday Review says :—‘‘ The first of these volumes embraces reviews of important botanical works, while the second 
contains a number of essays on botanical subjects, followed by biographical sketches of various scientific men. It will readily be 
understood that these latter writings are of peculiar interest, because the opinions of so independent and thoughtful a writer as Gray 
on his contemporaries must always appeal to those who seek for information respecting the great names which mark the various 
periods of scientific thought. If anyone is inclined to be curious or sceptical as to Gray’s powers in this direction, let him read the 
biographical sketches of Robert Brown and of Humboldt, of Sir William Hooker and of George Bentham, and that of Charles 
Darwin, . . . But perhaps the most interesting of his articles to the general reader will be the essays on various botanical subject: 
in the second volume. . . . Some of these essays are extremely interesting, and all are pleasantly readable. . . . Here we must 
leave these delightful volumes, the publication of which reflects credit on all concerned, and which constitute a fitting memento of the 
greatest botanist America has produced.” 


DEVELOPMENT AND CHARACTER OF GOTHIC ARCHITECTURE. 
By Prof. CHARLES HERBERT MOORE. With Illustrations, Demy 8vo, 16s. 
The Pall Mall Gazette says :—‘‘ This very interesting and ingenious book . . . is sure to attract attention everywhere. . . . 
The ordinary reader will find it an agreeable and instructive hand-book, and the numerous woodcuts are well adapted to thei 
pu rpose, . 








SECOND AND REVISED EDITION. 
SCIENTIFIC LECTURES. By Sir JOHN LUBBOCK, F.R.S., D.C.L., LL.D.. 


&c. Second Edition, Revised and Enlarged. 8vo, 8s. 6d. 


ELEMENTARY DYNAMICS OF PARTICLES AND SOLIDS. By WN. 


M. HICKS, M.A., F.R.S., Principal, Firth College, Sheffield, late Fellow of St. John’s Coll., Camb. Crown 8vo, 65. 62. 
ENGLISH MEN OF ACTION.—NEW VOLUME. 
CAPTAIN COOK. By Mr. Watter Besant. With Portrait. Crown 8vo. 2s. 6:7. 


MACMILLAN & CO., LONDON. 


Printed by Ricnaxp CLay anp Sens, Limirep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AND Co., at the Office, 112 Fourth Avenue, New York.—Tnmurspay, March 13, 1890, 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


No. 1064, VOL. 41.] THURSDAY, 


Registered as a Newspaper at the General Post Office.] 


THE NEW _ WATKIN ANEROID BAROMETER. 
Amongst several unsolicited Testimonials 
the two following have been received by the 
maker :— 
THE OBSERVATORY, MELBOURNE, 
October 10, 1888. 
Dear Sir,—The Watkin Aneroid 
only reached me three weeks ago, 


Now MADE 


FLAT Wares 


MARCH 20, 


I am very much pleased | 
with it, and have givenita | 


pretty severe trial with very 
satisfactory results. 
(Signed) R. J. ELtery. 
EpinzurGu, May 31,’89. 
Dear Sir,—I have just 
returned from a six weeks’ 
stay at the Ben Nevis Ob- 
servatory, and while there | 
had an opportunity of test- 
ing the admirable qualities 
of your new ‘“ Watkin” 
Aneroid. The result has | 
been most satisfactory, the | 
extreme error noted being 
only about 45 of an inch. 
During my stay at the Ob- 
servatory the Aneroid was fre- | 
quently tested by taking it down | 
2000 feet and then comparing it 
with the standard on my return. 
The results obtained speak volumes for the high-class workmanshipand great | 
accuracy you have attained in the “eee of this instrument. 
(Signed) R. C. Mossman, F.R , Observer. Scott. Met. Soc. | 
J. J. HICKS, 8, 9, & 10 HATTON GARDEN, LONDON. 


“The ‘STAR’ MICROSCOPE is a modern marvel at its low price, 
The lenses alone are worth the money.”—Sritish Medical Journal. 


BECKS 


£2 Qs. to £5 5s. 





made 

through- 

out in brass, 

neatly ja- 

panned, and is 

not only first-rate 

in optical qualities, 

but is now a handsome, 

well- — Instrument. a 

POSS SOSSOOSOSOOOOOS 


1890. [PRICE 15 CENTS. 


[All Rights are Reserved. 
THE 


RAIN-BAND SPECTROSCOPE. 


ZE 


% 
$ 


ohn. Brow nu ng 


3. St rand 1 Lonoon— 





Mr. JOHN BROWNING begs to direct attention to the 
advantages of this very powerful, portable, and efficient Instru- 
ment, which will divide the Sodium lines or the D lines in the 

Solar Spectrum, and show the Rain-Band as Separate Lines ; it 
is provided with a fine motion focusing arrangement, and it is 
applicable to every purpose for which a Direct Vision Spectro- 
scope can be used. 


Price, in Morocco Leather Case, £3 8s. 6d. 


New Illustrated Catalogue of eae sent post free. 


JOHN BROWNING, 


Optical and Physical Instrument Maker to H.M. Government, 
63 STRAND, LONDON, W.C. 





NEGRETTI & ZAMBRA'S 


SPwPECTACLES. 
WITH FINEST BRAZILIAN PEBBLES, 
OR THE PUREST GLASS. 


| Carefully adapted to any sight, a Register of which is kept for 





R. & J. BECK, 68 Cornhill, London, E.C. 


future reference. 


NEGRETTI AND ZAMBRA make a Speciality of Spectacles for 
Lawn Tennis, Billiards, F ishing, Riding, and Shooting. 


NEGRETTI & ZAMBRA, 


ScIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 


38 HOLBORN VIADUCT, E.C. 
Branches: 45 CORNHILL; 122 REGENT STREET. 
Photographic pene ced STAL PALACE, Sydenham. 


Telephone No. 6583. Telegraphic Address : ‘‘ Negretti, London.” 
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DEPARTMENT OF SCIENCE AND ART 


OF THE COMMITTEE OF COUNCIL ON EDUCATION, 
LONDON, S.W. 


(Telegraphic Address, ‘‘ Science and Art, London.’’) 


SCIENCE AND ART EXAMINATIONS, 1890. 


ART. 


, . 7 to 8 p.m. Model Drawing (2nd Grade Examination). 
sth May, Monday Tee to 9.45 p-m. Freehand Drawing (2nd Grade Examination). 
; 6th Tuesday 7 to 8.30 p.m. Perspective (2nd Grade Examination). 


SCIENCE. 
P.M. 
7th Wednesday 7 to Io 
8th Thursday - 
gth ,, Friday 


VI.—Theoretical Mechanics. 
VII.—Applied Mechanics. 
XIV.—Animal Physiology. 
II.—Machine Construction and Drawing. 
III.—Building Construction, 
“a IV.—Naval Architecture. 
7 to 10 X XIII.—Physiography. 
XVIII.—Principles of Mining. 
V.—Mathematics, Stages 6 and 7. 
XXIV.—Principles of Agriculture. 
14th Wednesday 7 to 10.30 V.—Mathematics, Stages 1, 2, and 3. 
15th Thursday 7 to 10 IX.—Magnetism and Electricity (including Alternative 
Elementary Physics). 
VIII.—Sound, Light, and Heat. 
I.—Practical Plane and Solid Geometry. 
. { XX.—Navigation. 
19th Monday 7 to 10 XII.—Geology. 
( 


.? 
6 to Io 
Toth Saturday oa 


12th Monday 


13th Tuesday ‘ia 


16th , Friday ais 
17th Saturday 6 to Io 


V.—Mathematics, Stages 4 and 5. 

XX V.—Hygiene. 

oni le XVI. and XVII.—Biology. 

2tst ,, Wednesday XIX.—Metallurgy. : . 

22nd ,, Thursday X.—Inorganic Chemistry (including Alternative 

Elementary Chemistry). 
4th June, Wednesday XV.—Botany. 
Tino { XIII.—Mineralogy. 

Sth 1, Thursday ( XXI.—Nautical Astronomy. 
j 
( 


20th Tuesday 


XI.—Organic Chemistry. 


6th ,, Friday XXII.—Steam. 


Candidates who do not belong to any regularly constituted Science or Art Class should apply before March 25 to the Special 


Local Secretary of the district, or, in case they do not reside within a Special Local Secretary’s district, to the Secretary of the 
A fee for each Candidate, not exceeding 2s. 6d. per 


The Special Local Secretaries for the London 


nearest Class which is to be examined in the subject they require. 
evening, may be charged by the Local Committee, or the Special Local Secretary. 
listricts are as follows :—Chelsea and Westminster, J. R. Langler, Esq., 130 Horseferry Road, Westminster, S.W. ; City (East) 
and Hackney, F. E. Harding, Esq., Murton House, Higham Road, Woodford Green, Essex ; City (West) and Finsbury, 
W. H. Congreve, Esq., Birkbeck Institution, Bream’s Buildings, Chancery Lane, E.C. ; Greenwich and Deptford, J. J. Pakes, 
Esq., 10 Malpas Road, Brockley, S.E.; Lambeth (East), and Lambeth (West), F. Dugard, Esq., 3 Sibella Road, Clapham, 
S.W. ; Marylebone, F. Pope, Esq., 18 Baker Street, Portman Square, W. ; Southwark and Lambeth (North), A. Bourne, Esq., 
38 Stockwell Park Road, Stockwell, S.W. ; Tower Hamlets, E. J. Sharpe, Esq., 30 Powerscroft Road, Lower Clapton, N.E. ; 
Woolwich and Plumstead, R. T. Smith, Esq., 246 Burrage Road, Plumstead, Woolwich; Stratford, J. Horn, Esq., 72 Chobham 
Road, Stratford, E. ; Tottenham and Wood Green, J. F. Adams, Esq., Coombe’s Croft House, Tottenham. 

Individual Candidates who do not reside near any place where a Local Examination Committee has been formed may be 
examined in all Science and Art Subjects at the South Kensington Museum, as far as room will allow. <A Registration Fee of 
2s. 6d. per evening, or a Composition Fee of tos. for any number of evenings, will be charged if application (on Form No. 
is made before March 25, and of 5s. per evening, or a Composition Fee of 20s. for any number of evenings afterwards, if m 
before April 20. Applications for examination at South Kensington cannot be received after April 20. 

By order of the 
Committee of Council on Education. 
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LIVING SPECIMENS FOR THE MIGROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Chztophora elegans, with sketch and 
description. He also sent out Lophopus crystallinus, Argulus foliaceus, 
Corethra, Trout Ova, Philodina roseola, Floscularia, Corethra plumicornis, 
Melicerta ringens, Stephanoceros ; also Ameeba, Hydra, Vorticella, Crayfish, 
Dog-Fish, Amphioxus, and other Specimens for Biological Laboratory work. 

Weekly Announcements will be made in this place of organisms T. B. 
is supplying. 

Specimen Tube, One Shilling, post free. 
Twenty-six Tubes in Course of Six Months for Subscription of £1 15., 
or Twelve Tubes for 10s. 6d. 

Portfolio of Drawings, Eleven Parts, 1s. each. 


Sale by Auction. 
MONDAY, MARCH 24. 
VALUABLE COLLECTION OF BRITISH LEPIDOPTERA, &c. 





MR. J.C. STEVENS will Sell by Auction | 


at his Great Rooms, 38 King Street, Covent Garden, on MONDAY, 
MARCH 24, at half-pz ast 12 precisely, a Valuable Collection of British 
Lepidoptera, containing Authentic Specimens of P. Daplidice, V. 
Antiopa, P. Dispar (several), L. Acis, G. Subrosea, C. Fraxini, and 
many fine Varieties, including Black Sibylla, also a magnificent 
40-Drawer Mahogany Cabinet of the very best make, in which the 
above are contained. Some very Rare Micro-Lepidoptera from the 
Fens, &c., &c. 

On View Saturday prior from 10 to 4, and Morning of Sale, and Catalogues 

had. 








NATURAL SCIENCE SCHOLARSHIPS 
AND EXHIBITION. 


(:) An EXAMINATION will be holden at MERTON COLLEGE, 
OXFORD, beginning on TUESDAY, JULY 1, 1890, for the purpose of 
electing to Three Open Natural Science Scholarships, of which one will be 


at Merton College, one at New College, and one at Corpus Christi College ; } 


and to one Exhibition at Merton College. 
(2) The Scholarships are all of the value of £80 per annum, and are 


0 oa to all Candidates whose age on July 7, 1890, will not exceed nineteen | 


yea 
G) "The Exhibition is of the value of 460 per annum, and is open, with- 


out limitation of age, to Candidates who are in need of assistance at the 


University. 


(4) The Subjects of Examination will be : (1) Chemistry, Mechanics, and | 


Physics ; (2) Biology. All Candidates in Biology will be required to show 
some acquaintance with Chemistry, Mechanics, and Physics. 

An English Essay ; a Paper in Algebra and Elementary Geometry ; and, 
if necessary, an El tary Classical Paper, will also be set to all Can- 
didates. 





Further Particulars may be obtained on application to the NaTurat | 


Science Tutor, Merton College. 


- _ KING’S COLLEGE, LONDON. 
BACTERIOLOGICAL LABORATORY. 








The next Course of Lectures on COMPARATIVE PATHOLOGY and | 
BACTERIOLOGY, with Practical Work in the Laboratory, will commence | 


on APRIL 1. 
Supyects oF Lectures. 
I. Methods of Bacteriological Research. 


II. History and Pathology of the Communicable Diseases of Man and of | 


the Lower Animals. 
Fees: For the whole Course ... «. «. £550 
For the Lectures only ... ww. - £330 


For further Particulars apply to Prof. CROOKSHANK, or to the 
SecRETARY, King’s College, Strand. 
LIVERPOOL SCHOOL BOARD. 


The Liverpool School 
ASSISTANT SCIENCE DEMONSTRATOR, qualified to take part in 





the Experimental Science Teaching (Mechanics, Chemistry, and Physics) | 


given in their Schools. 

Salary, £100 first year, rising in four years to £120, with an extra annual 
payment from £3 to £11 if applicant holds Science and Art Certificates and 
University distinctions ; and also a small proportion of the Grant received 
for the classes taught (if any) under the Science and Art Department. 


Applications, stating Age, Qualifications, and Experience, must be re- 


ceived not later than TUESDAY, MARCH 25, addressed to 
EDWARD M. HANCE, 
Clerk to the Board. 
Municipal Offices, March 8, 1890. 


CHEMICAL SOCIETY, | 
BURLINGTON HOUSE, LONDON, W. 


CHEMICAL SOCIETY ANNIVERSARY MEETING. 


The ANNIVERSARY MEETING will be held at 4 p.m. on THURS. 
DAY, March 27. Fellows and their Friends will Dine together at the 
Whitehall Rooms, Hotel Metropole, at 7 p.m. the same evening. 








| requisites supplied. 


Board require the services of an additional 


| Sets. 





THE MASON SCIENCE COLLEGE, 
BIRMINGHAM. 


APPOINTMENT OF DEMONSTRATOR IN 
CHEMICAL DEPARTMENT. 


The Council invite applications, on or before MARCH 27, 1890, for the 
above Appointment. 

The duties will commence on TUESDAY, April 22, 1890. 

Particulars of the stipend, conditions, and duties, will be sent on applica 
tion to the Secretary, Mr. G. H. Moruey, The Mason Science College, 
Birmingham, to whom all applications for the appointment should be sent. 


LAWSON TAIT, 
President of the Council. 


ROYAL COLLEGE OF ‘PHYSICIANS, 
EDINBURGH. 


The Post of SUPERINTENDENT of the RESEARCH LABORA- 
TORY is now Vacant by the Resignation of Dr. WoopHEAb. 

The Salary is £200 per Annum, and the hours of attendance required are 
from 10 a.m, to 5 p.m. 

Applications are - be addressed to the SecreTarY of the College on 
or before MARCH : 

Further santas: may be 


obtained on application to Dr. Tuke, Curator 


| of Laboratory, 7 Lauriston Lane, Edinburgh. 


UNIVERSITY COLLEGE, LONDON. 
FACULTY OF MEDICINE. 


The Classes reeccommence on MAY 1, and are so arranged as to afford 

a convenient opportunity for Students to commence their Medical Course. 
Full information may be obtained from the Office of the College, Gower 
| Street, W.C. 


JOHN WILLIAMS, M.D., Dean. 
J. M. HORSBURGH, M.A, Secretary. 


ST. MARY’S HOSPITAL MEDICAL 
SCHOOL, 
PADDINGTON, W. 


Applications are invited before MARCH 28, with Three Recent Testi 
monials, for the Post of DEMONSTRATOR of CHEMISTRY and 
ASSISTANT-LECTURER on PHYSICS. Salary, £100. 


FREDERIC H. MADDEN, School Secretary. 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 


Principat—DR. H. J. WEBB, B.Sc. 





Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888. 





Just Published, Price rs. ; by Post, 1s. 44d. 
THE VICTORIA UNIVERSITY 
CALENDAR FOR THE YEAR 1890. 
: MACMILLAN AND CO. Manchester : J.E E. CORNISH. 


HENRY EBBAGE, 
344 CALEDONIAN ROAD, LONDON. 


MICROSCOPIC OBJECTS, Gorgeous Polarizing, Brilliant Opaque, and 
Entertaining Slides, 3 X 1, suitable for Evening Exhibition, 5s. Dozen ; 
Four Dozen Slides sent, carefully packed and Postage paid, for 2rs., tc 
Australian Colonies, Belgium, Canada, France, Germany, India, New 
Zealand, South Africa, &c. Microscopes, Mounting Apparatus, and all 


London 


Catalogue free to all Parts. 


- TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 

TERN, used by W. Lant CarpenTER, Esq., Prof. Forses, B. J. MALDEN, 
Esq. New Oxyhydrogen Microscope. Grand Results. Docwra Triple, 
Prize Medal, Highest Award. Patent Pamphagos Lantern Science Lecture 
Novelties Cheapest and Best. Elaborately Illustrated Catalogue, 
oo Pages, 1s. ; Postage, sd. Smaller do.,6d. Pamphlets Free. HUGHES, 
pecialist, Brewster House, Mortimer Road, Kingsland, N. 


SILVERED-( GLASS REFLECTING 
TELESCOPES. 
CALVER’S well-known TELESCOPES received the Highest Award for 
**Excellence and Improvements” at the International Exhibition, London. 


Catalogues and Testimonials, 1s.—G. CALVER, F.R.A.S., Widford, 
Chelmsford. 


OSTEOLOGICAL SPECIMENS, 


MODELS, &c.—MOORE BROS.,:49 Hardman Street, Liverpool- 
Price List, Three Stamps. 
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Just Published. 


PHILOSOPHICAL TRANSACTIONS 


1889, SERIES A. 


With 20 Plates. Price £1 18s. 
CONTENTS :— 

On the Mechanical Conditions of a Swarm of Meteorites, and 
on Theories of Cosmogony. By G. H. Darwin, LL.D 
F.R.S. 

A Class of Functional Invariants. 
F.R.S. 

Total Eclipse of the Sun observed at Caroline Island, on 
May 6, 1883. By Captain W. de W. Abney, C.B., R.E., 
F.R.S. 

On Evaporation and Dissociation ; 
the Thermal Properties of Propyl Alcohol. 
Ph.D., F.R.S., and Sydney Young, D.Sc. 

The Radio-micrometer. By C. V. Boys, F.R.S. 

The Waves on a Rotating Liquid Spheroid of Finite Ellipti- 
city. By G. H. Bryan, B.A. 

On the Magnetization of Iron and other Magnetic Metals in 
very Strong Fields. By J. A. Ewing, B.Sc., F.R.S., and 
William Low. 

Some Observations on the Amount of Light reflected and 
transmitted by certain kinds of Glass. By Sir John Conroy, 
Bart., M.A. 

On the Total Solar Eclipse of August 2y, 1886. 
L. Darwin, R.E., Arthur Schuster, Ph.D., F.R.S., 
Walter Maunder. 

Report of the Observations of the Total Solar Eclipse of 
— 29, 1886, made at the Island of Carriacou. By Rev. 

S. J. Perry, S.J., F.R.S. 


By A. R. Forsyth, M.A., 


Part VIII. 
By William Ramsay, 


By Captain 
and E, 


On the Determination of the Photometric Intensity of the | 


THE LANCASHIRE LIFE OF BISHOP 


Coronal Light during the Solar Eclipse of August 28-29, 1886. 
By Captain W. de W. Abney, C.B., R.E., F.R.S., and T. E. 
Thorpe, Ph.D., F.R.S. 


Report of the Observations of the Total Solar Eclipse of 


August 29, 1886, made at Grenville, in the Island of Grenada. 
By H. H. Turner, M.A., B.Sc. 

Revision of the Atomic Weight of Gold. 
F.R.S. 

Magnetic -_ other Physical Properties of Iron at a High 
Temperature. By John Hopkinson, M.A., D.Sc., F.R.S. 

The Diurnal Variation of Terrestrial Magnetism. 
Schuster, F.R.S. With an Appendix by H. Lamb, F.R.S. 


By J. W. Mallett, 


1889, SERIES B, 
With 29 Plates. Price £1 14. 


CONTENTS :— 


On the Present Position of the Question of the Sources of the | 
Nitrogen of Vegetation, with some New Results and Preliminary | 


Notice of New Lines of Investigation. By Sir J. B. Lawes, 
Bart., LL.D., F.R.S., and J. H. Gilbert, LL.D., F.R.S. 


On the Secretion of Saliva, chiefly on the Secretion of Salts in | 


it. ByJ.N. Langley, M.A., F.R.S.,and H. M. Fletcher, B.A. 

On the Organization of the Fossil Plants of the Coal Mea- 
sures; Parts XV. and XVI. By William Crawford Williamson, 
LL.D., F.R.S. 

On the Electromotive Changes connected with the Beat of the 
Mammalian Heart, and of the Human Heart in particular. By 
Augustus D. Waller, M.D. 

Researches on the Structure, Organization, and Classification 
of the Fossil Reptilia; VI. On the Anomodont Reptilia and 
their Allies. By H. G, Seeley, F.R.S. 

On some Variations of Cardium edule apparently Correlated 
to the Conditions of Life. By William Bateson, M.A. 

On the Descending Degenerations which follow Lesions of 
the Gyrus Marginalis and Gyrus Fornicatus in Monkeys. r 4 
E. P, France. With an Introduction by Prof. Schifer, F.R.S 
Sold by HARRISON & SONS, 45 and 46 St. Martin’s Lane, 
Separate Papers from the above on Sale by 


TRUBNER & CO., Ludgate Hill. 





A Study of | 





By Arthur | 
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| SAMPSON Low, MARSTON & CO 8 
NE VW B ad ORS. 


Now Ready, Crown 8vo, Cloth, with numerous IIlustrations, 7s. 62. 


FORCE AS AN ENTITY, 


WITH 


STREAM, POOL, AND WAVE FORMS: 


| Being an Engineer's or a Practical Way of Explaining the Facts Ascertained 


by Science, and their Relation to each other. 


By Lieut.-Colonel W. SEDGWICK, R.E., 


| 
| Deputy Consulting Engineer to the Government of India for its : 


Author of “ Light the Dominant Force of the Universe,” &c. 


ConTENTs :—Introduction - Streams and Pools of Force—The Form of t! 
Atom — Chemical Combination — Electricity — Physics —Mechanics—Solay 
Systems—The Origin of Life—Humanity. 


BY THE SAME AUTHOR. 
LIGHT THE DOMINANT FORCE OF 


THE UNIVERSE. By Lieut.-Colonel W. SEDGWICK, Royal 
Engineers. Crown 8vo, Cloth, 7s. 6d. 

An endeavour has been made to work out the whole argument by experi- 
ment, avoiding all technic: ulities, and advancing step by step from first 
principles in such a way that the whole statement may be intelligible to t! 
non-scientific reader. 


POETRY OF THE ANTI-JACOBIN, com- 
prising the Celebrated Political and Satirical Poems, Parodies, and Jeux- 
d’Esprit of Canning, Wellesley, J. H. Frere, Ellis, oe. Carlis! 
Pitt, and _ others, “with Explanatory Notes, &c. By € HARLE S 
EDMONDS. Entirely New Edition, with additions al matter, and ¢ 
Plates by JAMES GILLRAY. Ordinary Edition, Crown 8vo, Clotl 
Extra, 7s. 62. 

An Edition de Luxe of 250 Copies for England and America, numbered 
and signed, printed on hand-made paper, Crown 4to, Cloth Extra, Onc 

Guinea nett. Full prospectuses on apyscetion. 


y JOHN W. DIGGLE, M.A., Vicar of Mossley Hill, 
Hod. ‘Canon of Liverpool, also Editor of Bishop Fraser's 
FIFTH EDITION. 1 Vol., Demy 8vo, Illustrated, Cloth, 


FRASER. 
Liverpool, 
Sermons. 
12s. 6d. 
** Many important and hitherto unpublished letters enrich a volume which 
casts a flood of light on every phs ase of f Dr. Fraser’s career in Lancashire. 
This fascinating g biography.”—Standard. 


A NEW AND VALUA 


BLE HISTORY OF AMERICA, JUST 
COMPLETED. 


AMERICA: FROM THE PREHISTORIC 


AGE TO THE MIDDLE OF THE PRESENT CENTURY. 
Narrative and Critical History of America. Edited by JUSTIN 
WINSOR, Librarian of Harvard University ; Corresponding Secretary, 
Massachusetts Historical Society. 8 Vols., profusely Illustrated with 
Maps, Views, Portraits, &c., 600 Pages each. Price of the Complete 
Work, Cloth Extra, Gilt, £12 nett. 

The Atheneum says of Vol. VI. :—“‘ It is as good as any of the preced- 

ing ones, and that is no small praise. The nearer this work reaches its end, 

the greater is our admiration for it as a whole. Iti is an honour to its editor 
and his contributors, and is in all respects worthy of its subject.” 


OLIVER CROMWELL, THE PROTEC- 
TOR. An Appreciation, based on Contemporary Evidence. By 
REGINALD F. D. PALGRAVE, C.B., Author of ‘‘ The Chairman’s 
Hand-book,” &c. Small Demy 8vo, Cloth, ros. 6c. 


New Novels at all the Libraries. 
THE NEW PRINCE FORTUNATUS. 


By WILLIAM BLACK, Author of “ A Princess of Thule,” “‘In Far 
Lochaber,” ‘‘A Daug shter of Heth,” &c. Three Vols., Crown 8vo, 
Cloth, 315. 6d. 

**, . , The book throughout is extremely readable, and there are passages 
in it of deep feeling and rare imaginative insight. The closing episodes in 
the story are powerfully told, and the book grows in dramatic intensity as it 
nears its final page.’’—7he Speaker. 


KIT AND KITTY: a Story of West Middle- 
SEX. By R. D. BLACKMORE, Author of *‘ Lorna Doone,”’ ** Clara 
Vaughan,” ‘‘ Springhaven,”’ “Crip pps the Carrier,” &c. THIRD 
EDITION. Three Vols., Crown 8vo, Cloth, 31s. 6d. 

‘** Kit and Kitty’ isa manly book, with a sort of fine, open delicacy of 
sentiment, thoroughly wholesome and pleasing. . Few recent novels 
have maintained so high a standard of excellence throughout,” —A thenaum 





Lonpon : 


SAMPSON LOW, MARSTON, SEARLE, & RIVINGTON, Lim1rep 
St. Dunstan’s House, Fetter Lane, Fleet Street, E.C. 
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TExXT-BOOK OF PHYSIOLOGY. 
By Prof. JOHN G. McKENDRICK, M.D., F.R.S. 


VoL. I.—-GENERAL PHYSIOLOGY. Price 16s. 


Vou. I.—SPECI AL PHYSIOLOGY. Price 24s 


Over 1000 Woodcuts and Three Plates. 
The Volumes may be purchased separately, and each forms a Complete Work. 


JAMES MACLEHOSE & SONS, Glasgow. 


MACMILLAN & CO., London. 








VERLAG von GUSTAV FISCHER IN JENA. 


Just published. 
DR. THEODOR BOVERI, 
Privatdocent an der Universitat Miinchen. 

ZELLER«SEtUDIE N, | 
Heft III. 
Ueber das Verhalten der chromatischen Kernsubstanz bei der | 

Bildung der Richtungsk6rper und bei der Befruchtung. 

Mit 3 lithographischen Tafeln. 
Preis 4 Mark. 


DR. K. HEIDER U. DR. F. KORSCHELT, 
Privatdocenten an der Universitat Berlin. 
LEHRBUCH DER VERGLEICHENDEN 
ENTWICKLUNGSGESCHICHTE DER 
WIRBELLOSEN THIERE. 

Erste Lieferung. 

Mit 225 Abbildungen im Texte. 

Preis 7 Mark. 


DR. OSCAR HERTWIG, 

o. Professor der Anatomie an der Universitit Berlin. 
EXPERIMENTELLE STUDIEN AM 
THIERISCHEN EI; 

VOR, WAHREND UND NACH DER BEFRUCHTUNG. 
Erster Theil. 

Mit 3 lithographischen Tafeln. 

Preis 3 Mark. 
This work forms the 6th Heft of the ‘“ 


Morphologie und Physiologie der Zelle,” 
HERTWIG und Dr. R. HERTWIG. 


Untersuchungen zur 
von Dr. OSCAR 


Obtainable Srom 
WILLIAMS & NORGATE, 14 Henrietta Street, 
Covent Garden, London. 


Com oun Cloth. Price 3s. 6d. per Vol. ; Half Morocco, 6s. 6d. 


THE CONTEMPORARY SCIENCE SERIES, 


Most of the Volumes will be illustrated, containing between 
300 and 400 f/f. 


Now REapy :— 


THE EVOLUTION OF SEX. By Prof. 


PATRICK GEDDES and J. ARTHUR THOMSON. With 90 
Illustrations. 


ELECTRICITY IN MODERN LIFE. By | 


G. W. DE TUNZELMANN. With 88 Illustrations. 


THE ORIGIN OF THE ARYANS. By | 


Dr. ISAAC TAYLOR. With numerous Illustrations. 


PHYSIOGNOMY AND EXPRESSION. 
By P. MANTEGAZZA. Illustrated. 


EVOLUTION AND DISEASE. 
BLAND SUTTON. With 120 Illustrations. 


THE VILLAGE COMMUNITY. By G. 
LAURENCE GOMME., With numerous Maps and Plans. 


THE FOLLOWING WRITERS, AMONG OTHERS, ARE PREPARING VOLUMES 
FOR THIS SERIES :— 

Prof. E. D. Cope, Prof. G. F. Fitzgerald, Prof. J. Geikie, E. C. K, 
Gonner, Prof. J. Jastrow (Wisconsin), E. Sidney Hartland, Prof. C. H. 
Herford, Dr. C. Mercier, Sidney Webb, Dr. Sims Woodhead, Dr. C. M. 
Woodward (St. Louis, Mo.), Dr. Albert "Moll (Berlin), &c. 


London: WALTER SCOTT, 24 Warwick Lane, Paternoster Row. 


By J.| 


WILLIAM WESLEY AND SON, 


Scientific Booksellers and Publishers, 


| 28 ESSEX STREET, STRAND, LONDON. 


Just Published, Price 3d. 


| A Classified Catalogue of New and SECOND-HAND WoRKS in 


ASTRONOMY, 
MATHEMATICS, 
PHYSICS. 


Fust Published, in One Volume, Crown 8vo, Cloth, 136 Pages, 
4 Folded Rainfall Tables, Wynberg, 1889, 2s. 6d. 
CYCLES OF DROUGHT AND GOOD 

SEASONS IN SOUTH AFRICA. By D. E. HUTCHINS, Con- 
servator of Forests, Knysna. With Reprints of his Lectures on ‘‘ Sun- 
spots and Se asons,”” **Our Climate and its Variation in Cycles,”’ but 

Re-written and Enlarged. 


W. WESLEY & SON, 28 Essex Street, Strand, London. 
LATEST EDITION OF MITCHELL’S ASSAYING. 


In 1 Vol. 8vo, with 20r Woodcuts, Price 31s. 6d. 


A MANUAL OF PRACTICAL 
ASSAYING. 


By JOHN MITCHELL, F.C:S. 


Sixth Edition. Revised and Re-edited by WiLtL1Am Crookes, F.R.S., 
with Improvements and Additions rendered necessary by the Progress 
of Chemica! Science. 


London : LONGM: cANS, GREEN, & CO. 





Second Edition, Re-written and Greatly Enlarged. With 
37 Illustrations. 8vo, 245. 


| SELECT METHODS IN CHEMICAL ANALYSIS 
CHIEFLY INORGANIC. 
By WILLIAM CROOKES, F.R.S., &c. 


London: LONGMANS, GREEN, & CO. 


JOURNAL OF THE INSTITUTION OF 


ELECTRICAL ENGINERES. 
Edited by F. H. WEBB, Secretary, 
ParT 84. 


Containing the Appress of the President, Dr. Joun Hopkinson, 
F.R.S., on ‘“‘ Magnetism,” with Full Report of the Discussion thereon, in- 
cluding Remarks of Sir William Thomson, Profs. Ewing, Roberts-Austen, 


| Silvanus Thompson, Ayrton, and Barrett, Messrs. Shelford Bidwell, roger 


and other Members; also Abstract of Paper, by ARTHUR E, Cit 
B.Sc., on “‘ Electric Traction as Applied to Tramways. 


Price 2s, 6a. 
MESSRS. E. & F. N. SPON, 125 Strand. 


RUDOLPH KOENIG 


(DR. PHIL,). 


ACOUSTICAL INSTRUMENTS 


ILLUSTRATE THE LA 
AND TO PRODUC E THE PHENOMENA. OF SOUND. 


NEW ILLUSTRATED CATALOGUE, 


Containing Price Lists in French, English, and German. 100 Pages. 
132 Engravings. Post Free, 3 Francs. To Scientific Institutions Free. 


Paris—27 Quai d’Anjou—Paris. 








NATURE 


NEWTON'S PATENT 
Scientist's Biunial Lantern, 


AS MADE FOR 
Oxford and London University 
Extension Lecturers, &c. 
Highest quality only, £14 145. 
New Catalogue of Optical Lanterns, 
Projection Apparatus, and Scientific 
and other Slides, Four Stamps. 


NEWTON & CO., 
Opticians to the Queen and 
the Government, 


3 FLEET STREET, LONDON. | 


Lh smi A 


TERS. 





SPECTROSCOPES & SPECTROM 


FOR 


TELESCOPES OR LABORATORY USE, 


With “‘ Rowlands’s’’ Metal Gratings, or with Prisms of every Description. 


DISK PRISMS AND MOUNTINGS 
For Photographing the Stars on Secchi’s Plan 


A. HILGER, 


Astronomical and Optical Instrument Maker, 
204 STANHOPE STREET, HAMPSTEAD Roan, 
Lonpon, N.W. 


} 
GOLD MEDAL, Highest fesse, Inventions Exhibition, 
1 ° 


J. GRIFFIN & SONS, Limite 


4 MANUFACTURERS OF 


CHEMICAL AND PHILOSOPHICAL 
APPARATUS, 

HAVE OPENED A NEW 
PHOTOGRAPHIC DEPARTMENT 
THE MANAGEMENT OF 
Cc. MURRAY. 


UNDER 
ROBERT 
Well-fitted Dark Room for Use of Amateurs. 
Free Instruction to Beginners. 
ILLUSTRATED CATALOGUE IN PREPARATION, 
Price List upon Application. 


GARRICK STREET, COVENT GARDEN, LONDON, W.C. 





~ KING, MENDHAM, & Co., 


Electrical Engineers 
AND 
Manufacturing Electricians. 
SPECIALTIES.—K.M.B. Patent Pocket Gal- 
vanometer. Price, Post free, 12s. 9d.; Case, 
1s. 6d. extra. Testing Instruments, Primary Bat- 
teries, Wimshurst Machines of Improved Pattern. 


Western Electrical Works, Bristol. 


New ILLusTRATED CATALOGUE, PosT FREE, 43d. 
Specially compiled List of Electrical 
Publications, post free, 2d. 


Oxford Circus). 
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oat STANLEY tee 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instrument; 
of every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 fo; 
Excellence of Construction of Mathematical Instruments, and the on} 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe. 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 


DENT’S: NEW ILLUSTRATED 


CATALOGUE of HIGH-CLAss 
WATCHES WATCHES and CLOCKS 
4, 





REDUCED PRICES, sent post 
free on application to E. DENT 
and Co., Makers to the 
61 STRAND, LONDON, 
or 4 ROYAL EXCHANGE. 


J. T. CROCKETT, 


Maker of every description of Entomological Cabinets and Apparatus 
Store- and Book-boxes, fitted with Camphor-cells ; Setting Boards, Oval o: 
Flat, &c. Cabinets of every description kept in stock. SPECIAL INSECT 
CABINETS, with Drawers fitted with Glass Tops and Bottoms to show 
upper and under side without removing insect. Store-boxes specially made 
for Continental Setting, highly recommended for Beetles. All best work, 


Queen, 


W.C,, 





| Lowest possible terms for cash. Prices on Application. Estimates supplied 
| Trade supplied. Established since 18 


47- 
Show Rooms—7a Prince’s Street, Cavendish Square, W. (7 doors from 
Factories—34 Ridinghouse Street, and Ogle Street, W. 








GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 255.; 
200 ditto, sos. The best value obtainable. 

Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes 
and other Geological Requisites. 


THOMAS D. RUSSELL 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


-F.H. BUTLER, M.A. Oxon., A.R.S.Mines, &c., 


NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, S.W., 


Near the British Natural History Museum, 


Begs to give notice that at the end of MARCH next his Business 
WILL BE REMOVED to his lately acquired Commodious Show and 
Store Rooms at 

158 BROMPTON ROAD, 


Five doors west of his present premises. 


Recently received :—Specimens of Bertrandite, a Meteorite from Atacama 
and other American Minerals of interest. 


MINERALOGY. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, w. 

ESTABLISHED 1840. Late 277 STRAND. 
A Large Collection of Beautiful Mineral Specimens, including a VER‘ 
FINE GROUP OF SENARMONTITE CRYSTALS, VERY BRIL 
LIANT MANGANITES, WULFENITES, VANADIMITES, HAR 
MATOME, from Oberstein and Scotland; NATROLITES, Auvergne 

CHILDRENITES, ARAGONITES, and MELANCPHLOGITE. 
FOSSILS, ROCKS, ROCK SECTIONS, HAMMERS, 

CHISELS, and BLOWPIPE APPARATUS. 


Precious Stones for Collectors and Mounting. 
COLLECTIONS FOR STUDENTS AND PROSPECTORS. 
Lessons given. Catalogues Free. 
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BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. It has been adopted in 
the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 

Flcws easily from the Pen. 


Blotting-paper may be applied at the 
moment of writing. 


It writes almost instantly full black. 
Does not corrode Steel Pens. 
[s cleanly to use, and not liable to Blot. 


Can be obtained in London. through Messrs. Barctay & Sons, Farring- 

jon Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 

BEWLEY & DRAPER Limited), Dublin. 


Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- | 
grammes, Pians (up to Double-Elephant size), Shorthand, and 
Type-Writing, are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters, Used at the House of Lords, &c. 


AUTOCOPYIST DEPT. (A.E.T.Co., La.), 
London Wall, London, and 52 Princess Street, Manchester. 
CHEAPEST HOUSE 


GEO. REES’ (IN LONDON.) 
Vet fiom BINGRAVINGS, 


Rigs at Lowest Prices, 
y a C. 
ETCHINGS. 


Principal Artists 
of the 
A Large Selection of Sporting Pictures. 
115 STRAND; 41-43 RUSSELL STREET, COVENT GARDEN. 





Present Day. 


Special attention given to Papers on Technical Subjects 
for Public Reading. 
Price, 1s. 3@. per 1000 Words. Manifold Copies, 1s. per 1000 Words. 
STANDARD TYPEWRITING CO., 90 & 91 Queen St. (third floor), E.C. | 
and at 38 Arlington Square, N., and 41 Goldney Road, W. | 


By Typewriter. 





ae . a 
WEAK AND DEFECTIVE SIGHT.— | 
SPECTACLES scientifically adapted to remedy impaired vision by 
Mr. ACKLAND, Surgeon, daily, at Horne AND THORNTHWAITE’s, | 

Opticians to the Queen, 416 Strand, London. The weak-sighted should 
read Ackland’s ‘‘ Hints on Spectacles.” 6d., post free. | 





SounD & Bricur. 
The 


Half-Guine 
ALE 











“PURE ENGLISH BEERS 


SEE: PRICE: LIST. 


Wattham Bro: Brewers, London.SW. 


MINERALOGY AND GEOLOGY. 


| SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURE 


RS, AND MUSEUMS. ; 
EVERY REQUISITE FOR PRACTICAL WORK, CABINETS. 
SES, APPARATUS OF ALL KINDS. 


The Largest Stock in England of Rocks, Rock-Sections, 
Minerals, Fossils. 


New Catalogues and Lists now ready, Free, of 


JAMES R. GREGORY, 
88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


FRY’S 


Pure Concentrated 


COCOA 








Gold Meda 
awarded to 
J. S. Fry & Sons. 


Paris Exhibition, || 








MADE WITH BOILING WATER, 


EPPS’S 


CRATEFUL—COMFORTING. 


COCOA 


MADE WITH BOILING MILK. 
AN 


SULA L) TEALLIBLE 


For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled. 


CHARGES FOR ADVERTISEMENTS. 
Three Lines in Column 2s. 6d. 9d. per ame after. 











One Eighth Page, or Quarter Column o 18 
Quarter Page, or Half a Column 
Half a Page, or a Column 
Whole Page ‘ 
Money Orders payable to MACMILLAN & CO. 


OFFICE: 29 BEDFORD STREET, STRAND, W.C,. 


COOOR 





Sounn & Nutritious. 











WIMSHURST MACHINE, 
Works in any Weather. Size giving 4) Sparks, £4 10s. 


SCHOOL APPARATUS, 


Approved by Science and Art Department. 


EARVEWY @ PEAE, 
6 CHARING CROSS ROAD, W.C, 
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W. WATSON & SONS. Awarded 20 GOLD AND OTHER MEDALS at various International Exhibitions, including 
2 GOLD MEDALS Paris Exhibition, 1890, for Microscopes, &c. 


NEW, RARE, wap INTERESTING MICROSCOPIC OBJECTS. 


New Slide, containing about 200 various Diatoms from St. Peter, Trans. Section of Tentacle of Sea Anemone, showing Thréad Cells, &c. - 
Hungary—very fine - eve eve ++ 6 0 | Trans. Section of Ascaris from Horse, showing Alimentary Canal, Ovi- 
Type Slide of about ¢ , Diatoms from m - Simt sirsk . soe ion es 20 6 ducts, Uterus, Muscle, &c. ons a wo. 
Very beautiful Group of Eggs of Butterflies, Moths, &c.—Opaque ... 1 Amphioxus—Trans, Section through | Phz wry ose oes oo oe 1 
Type Slide of Eggs of Butterflies, Moths, &c.—( Jpaque, named... 3 ) Phantom Shrimp (Cafred/a linearis) os ese I 
Strewed Diatoms from North Sea, Cuxhaven—Opauque... nas eco Kidney of Snail—Typical Crustacean eee pes I 

Elytron of Diamond Beetle, C Syphus—very brilliant... ons ess Sponge Spicules from Jeremie, in Group—very curious. ove eee 
Fluke from Sheep (Fasciola hepatica)—Stained ... . ( Hydra vulgaris, with Tentacles extended.. ooo 1 
Very fine Arranged Gro ne of various Diatoms—suitz ab le for . Soiré ’es Pediculus capitis, Male, Female, Egg, and Larva i—on “One Slide 
&e on os aos 5 Horizontal Section of Fcetal Hand, showing commencement of ossi- 
Distill: ation ‘fro ym Vv: apour r of Coke—for Pola wise ope ° fication in metacarpal bones eve sae eee eee 
Any of the above forws ded on receipt of Remittance for Price. 


ILLUSTRATED CATALOGUE OF MICROSCOPES, &c. 
CLASSIFIED LIST OF 40,000 FIRST-CLASS OBJECTS forwarded Post free on application to— 


W. WATSON & SONS, °P7ICIANS TO HER MAJESTY’S GOVERNMENT, 
313 HIGH HOLBORN, LONDON, W.C. 


AND 251 SWAN YSTON STREET, ME LBOURNE » AUSTR: ALI A. ESTABLISHED 1837. 
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ted, 


cutting, &c. 
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MANCHESTER. 


"OTTO" 
= GAS-ENGINE.| 
CROSSLEY’ ; 
5-MAN “OTTO” AND PUMP, 


Suitable for Country Mansions. 


2-MAN TO 100 H.P. INDICAT 
é y 1 Pump can be disconnected at pleasure, and 


OVER 31,000 SOLD. 
amateur’s workshop, laundry machinery, chaff- 
CROSSLEY BROS,, 

imi 


Engine used for other purposes, such as driving 
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INGTON STANDARD TYPE 


A WORD TO BUSINESS MEN. 


You cannot afford to do your writing in the old way. The 
work of our machines is plain and business- like, obviating all 
mistakes in reading. Several copies can be made at one writing 
by the use of carbon paper. Excellent letterpress copies can be 

taken. Our improved machine has been adopted in all the Departments of the Govern- 
ment Service, and is being very generally introduced by all leading business houses. Does 
not this argue that the Typewriter should be worth something to you? The Machines 
can be farnished with special key-boards to suit any purchaser’s line of business. 
Principal Office 
LONDON: 100 GRACECHURCH STREET, E.C., corner of Leadenhall Street. 
‘ LIVERPOOL: CENTRAL BUILDING is, NORTH JOHN STREEY. 

Branch Offices BIRMINGHAM ; 88 CoLMORE Row. 


MANCHESTER : 8 MOULT STREET. 
Write for Full Information. © 


PERKEN, SON, & RAYMENT, ESTABLISHED +852. 99 HATTON GARDEN, 
~~ for the Trade London, E.C. 
sanepserbes suesbonariantd APPARATUS ; 


Of every des script: N. 


“OPTIMUS” PHOTOGRAPHIC SETS “ OPTIMUS ” MAGAZINE CAMERA “OPTIMUS” PHotocrapHic texses 


With Tripod and every necessary complete Pictures 4} by 3} inches. RAPID EURYSCOPE. 





Carries Twelve gag ‘ he most A = ** There is no doubt of 
Dry Plates. : convenient f = 
— yet invented 
No Dark Slides. rf a cunvstore ful lens.”’—J. Trait 
—_— Price, 1 T  Poditak aie 
£5 15s. Plates changed #20r een with Lens and wy Tavior, British Fou 
by turning a C4 we eg|! mis Shutter, S45 J nal of Photography. 
Button. wl . £6 Gs. 


its proving a most use- 


y4 


Printed by RicHarp CLay AND Sens, Limirep, at 7 and Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AND Co,, at the Office, 112 Fourth Avenue, New York. —Tnursvay, March 20, 1890. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


No. 0. 1065, VoL. 41] 


nasa LANTERNS, 


Double-fronted, made entirely of Brass 
For Diagram and Spectrum Work, 
415 155. 
As made for Oxford University. 


ELECTRIC +MICROSCOPES. 


SCIENTIFIC AND PHYSICAL 
APPARATUS 

JF EVERY DESCRIPTION, By 

New Catalogue, 1. 144 Dp., 6d. 


OPTICAL LANTERNS 


AND SPECIAL APPARATUS FOR PROJECTION. 
New Illustrated Catalogue, 6d. 


LANTERN SLIDES 


OF ASTRONOMY, GEOLOGY, PHYSIOLOGY 
&c., &c. 
Catalogue, 3d. 
NEWTON & CO. 


Manufacturing Opticians to the Queen and 
the Government. Agents by Appoint-4 
ment to the Science and Art Department 

3 FLEET STREET, LONDON. 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE. 


MAKERS OF 
PHYSICAL, PHYSIOLOGICAL, BOTANICAL, AND 
SCIENTIFIC APPLIANCES GENERALLY, 
Descriptions of which may be obtained on application. 





Drawings made on Stone and Wood, and the most refined work in Lithography | 


and Colour Printing, as well as the various processes connected with 
Photography, done on the premises. 


Sole Authorized Makers of Pror. Ew1nc’s SEISMOMETRIC APPARATUS. 
Quartz Fibres made as described by Mr. C. V. Boys. 


Agents for the Microscopes of Car ZeEtss, of Jena, and for the Earthquake 
Model (made in Japan) of Pror. Sextya. 


Now Ready, Vol. XI., No. 3. 
Price to Subscribers 21s. per Volume, post free. 


THE JOURNAL OF PHYSIOLOGY. 


Edited by MICHAEL FOSTER, M.D., F.R.S. 
Published by the Proprietors and sold on their behalf at 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY'S WORKS, 


ST. TIBB’S ROW, CAMBRIDGE. 


THURSDAY, MARCH 27, 1890. 





[PRICE 15 CENTS. 


{All Rights are Reserved. 


NALDER BROS. & CO,, mififis 





STANDARD OF SELF-INDUCTION 


oe 


132 BORSEFERRY ROAD, WESTMINSTER. 


Ti ELEPHONE 3120. TELEGRAPHIC ADDRESS : SEcouM, Lonpon. 


AYRTON & PERRY’S VARIABLE 





NEGRETTI & ZAMBRA'S 


SPECTACLES. 


} 
| WITH FINEST BRAZILIAN: PEBBLES, 


OR THE PUREST GLASS. 


Carefully adapted to any sight, a Register of which is kept for 


future reference. 


NEGRETTI AND ZAMBRA make a Speciality of Spectacles for 
Lawn Tennis, Billiards, F ‘ishing, Riding, and Shooting. 


NEGRETTI & ZAMBRA, 


SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 


38 HOLBORN VIADUCT, E.C. 


Branches: 45 CORNHILL; 122 REGENT STREET. 
Photographic Studio—CRYSTAL PALACE, Sydenham. 
Telephone No. 6583. Telegraphic Address: ‘‘ Negretti, London.” 
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THE LONDON HOSPITAL MEDICAL 
COLLEGE. 


The SUMMER SESSION will commence on THURSDAY, MAY 1. 

The Hospital, which is the largest general Hospital in the Kingdom. con- 
tains nearly 800 beds, all in constant use. There are wards for accidents, 
surgical and medical cases, diseases of women and children, and ophthalmic 
cases. Special departments for diseases of the eye, ear, throat, skin, an 
teeth, and for cancer, tumours, diseases of the bladder, piles, and fistula. 
Number of in-patients last year, 8873; out-patients, 101,548; accidents, 
7456 

Surgical opunton daily 

APPOINTMENTS.—Resident Accoucheur, House Physicians, House 
Surgeons. Forty of these Appointments are made Annually. Numerous 
Dressers. Clinical Clerks, Post-mortem Clerks, and Maternity Assistants are 
appointed every Three Months All Appointments are Free. Holders of 
Resident Appoin tments are also provided Free Board. The New College 
Buildings are now complete, and afford more than double the former 
accommodation 

SCHOLARSHIPS AND PRIZES 
are given annually. Students entering in May are eligible to compete for 
the four Entrance Scholarships in September. 

Luncheons or Dinners, at Moderate Charges, can be obtained in the 
Students’ Club. 

The London Hospital is now in direct communication with all parts of the 
Metropolis. The Metropolitan District and other Railways have Stations 
within a Minute’s Walk of the Hospital and College. 

For further Information apply Personally or by Letter to 


Mile End, E. MUNRO SCOTT, Warden. 


GUY’ Ss HOSPITAL MEDICAL SCHOOL. 


The SUMMER SESSION commences on THU RSDAY, MAY t. 

The Hospité al contains 695 Beds, of which 500 are in constant occupation. 
Special Classes are held for Students preparing for the Examinations of the 
University of London, and other Higher Examinations. 

APPOINTMENTS. — All Hospital Appointments are made strictly in 
accordance with the merits of the Candidates, and without extra payment. 

ENTRANCE SCHOLARSHIPS in September 1890.—Two Open 
Scholarships in Arts, one of the Value of 100 Guineas, open to Candidates 
under 20 Years of Age ; and one of 50 Guineas, open to Candidates under 25 
Years of Age. Two Open Scholarships in Science, one of the Value of 125 
Guineas, and gnother of 50 Guineas, open to C. andidates under 25 Years of 


Age 

PRIZES are awarded to Students in their various years, amounting in 
the aggregate to more than £ 300. 

DENTAL SCHOOL.—A Dental School is attached to the Hospital. 
which affords to Students all the instruction required for a License in Dental 
Surgery. 

COLLEGE. —tThe Residential College accommodates about Fifty Students 
in addition to the Resident Staff of the Hospital. The College contains a 
large Dining Hall, and Reading Reoms for the use of the SrupDENTS’ CLUB. 

For Prospectus and further information apply to the Dean, Dr. Perry, 
Guy’s eagle al, London, S.E 


ST. THOMAS’S HOSPITAL “MEDICAL 
SCHOOL, 


ALBERT EMBANKMENT, LONDON, 

The SUMMER SESSION will commence on MAY 1. Students enter” 
ing in the Summer are eligitle to compete for the Science ‘Scholarships of 125 
Guineas and £60 awarded in October 

There are numerous Prizes and Scholarships, 
open to Students, without extra charge 

Special Classes for the Examinations of the U niversity of London are 
held throughout the year. A Register of approved lodgings, and of private 
families receiving Students to reside, is kept in the Secretary’s Office. 

Prospectus and all particulars may be obtained from 
Secretary, Mr. G. RENDLE 


S.E. 


and all Appointments are 


E. NETTLESHIP, Dean. 


KING’S COLLEGE, LONDON. 
BACTERIOLOGICAL LABORATORY. 


The next Course of Lectures on COMPARATIVE PATHOLOGY 
BACTE “~~ OGY 
on APRIL 

Supyects oF Lectures. 


I. Methods of Bacteriological Research. 


Il. History and Pathology of the Communicable Diseases of Man and of | 


the Lower Animals. 
For the whole Course 
For the Lectures only 


Fees: £550 
. 4330 
For further Particulars apply to Prof. CROOKSHANK, or to the 
SECRETARY, ung? College, Strand. 


OWEN’ Ss COLLEGE, MANCHESTER. 


The Senate invites Applications for the post of SENIOR DEMON- 
STRATOR in PHYSIOLOGY at a stipend of £150 per Annum. 
A detailed statement_of the duties, &c., may be obtained from the Regis- 
trar. 
Applications, with Testimonials, should be addressed to the Senate, under 
cover to the Rec ISTR AR, not later = an April 28 
ENRY WM. HOLDER, M.A.. 
Registrar. 
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LIVING SPECIMENS 8 FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Lophopus crystallinus, with sket 
and description. He also sent out Argulus foliaceus, Corethra, Trout Ov 
Philodina roseola, Floscularia, Corethra plumicornis, Melicerta_ ringer 
Stephanoceros ; also Amceba, Hydra, Vorticella, Crayfish, Dog-Fish,fA: 
phioxus, and other Specimens for Biological Laboratory work. 

Weekly Announcements will be made in this place of organisms T. | 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 15. 
or Twelve Tubes for 108. 6d. 


Portfolio of Drawings, Eleven Parts, rs. each. 


BRADY & MARTIN, 


27, 29, & 31 MOSLEY STREET, 
NEWCASTLE-UPON.-TYNE, 

Wholesale and Export Dealers and Manufac- 
turers of Chemical and Scientific Apparatus, 
Pure Chemicals for Analysis, &c., 

Supply | Colleges and Schools in all parts of the World with every 


requisite for Theoretical and Experimental Work in Chemistry 
Sound, Light, Heat, Magnetism, Electricity, &c. 


Analytical & Works Laboratories completely Furnished 
Agents in connection with the Science and Art Department. 





PARTNERS— 


N. H. MARTIN, C. E. STUART, B.Sc. 


New ILLusSTRATED CATALOGUE, 
Apparatus, Fi 


CONTAINING MANY 
EE ON APPLICATION. 


SPECTROSCOPES & SPECTROMETERS 


FOR 


TELESCOPES OR LABORATORY USE, 


With ‘‘ Rowlands’s’”’ Metal Gratings, or with Prisms of every Description 


NEW Forms « 





DISK PRISMS AND MOUNTINGS 


For Photographing the Stars on Secchi’s Plan. 


A. HILGER, 


Astronomical and Optical Instrument Maker, 
204 STANHOPE STREET, HAMPSTEAD Roan, 
Lonpon, N.W. 


| GOLD MEDAL, Highest feet, Inventions Exhibition, 


UNIVERSITY COLLEGE, LONDON 
FACULTY OF MEDICINE. 


The Classes re-commence on MAY 1, and are so arranged as to afford 
a convenient opportunity for Students to commence their Medical Course. 
Full information may be obtained from the Office of the College, Gow: 


| Street, W.C. 
and 
» with Practical Work in the Laboratory, will commence 


JOHN WILLIAMS, M.D,, Dean. 
js MM. mietensinbaessinames M.A., nomena 
THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
Principat—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Preparaticn 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888. 





A Gentleman having a sound knowledge of 
Technical and Theoretical Chemistry, Pharmacy, and Photograph) 
and conversant with Science generally and with Business. desires t 
Purchase a Partnership i in a sound Business.—Apply to H. MarsHat! 
Solici wn 31 Threadneedle Street, E.C 


Competent Gentleman required | to ‘ook 


thre ugh Proofs of a Book on Mining, Assaying, &c.—Apply by letter t 
‘A. B.,” 50 South Norwood Hill, S.E. tilled 
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Sale bp Auction. 


NATURAL HISTORY SPECIMENS. 
MR. J.C. STEVENS will Sell by Auction 


at his Great Rooms, 38 King Street, Covent Garden, on MONDAY, 
MARCH 31, at half-past 12 precisely, an Extensive Collection of Birds’ 
Eggs, many in fine clutches, and with full data. comprising Golden 
Eagle, Brent Goose, Smew, Iceland and Peregrine Falcon, Parrot Cross- 
bill, Three-toed Woodpecker, Bernicle Goose, Great Northern Diver, 
&e., &c. Also, Stuffed Birds well set up in Cases, Insects, Shells, 
Heads and Horns of Animals, and other Natural History Specimens, 
Cabinets, &c. 


n View Saturday prior from 10 to 4, and Morning of Sale, and Catalogues 
had. 








F. H. BUTLER, M.A. Oxon., Assoc.R.S.Mines, 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 
Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest, 


Begs to announce that he has REMOVED his extensive Collections to 
more Commodious Premises at the above Address, and has thus secured 
greatly increased facilities for the execution of Orders. 

A Large Assortment of Hammers of New Pattern, for all classes of 
Rock-collectors, has just been added to Stock, also a fresh Series of Micro- 
ections illustrative of Teall’s ‘‘ British Petrography.” 


; 7 ’ 
BRYCE-WRIGHT’S MUSEUM, 
26 SAVILE ROW, LONDON, W. 

(OFF REGENT STREET), 
Contains Minerals, Precious Stones, Stone Implements (Palzo- 
lithic and Neolithic) ; also New Zealand Jade Meres, Tikis, and 
other Savage Weapons, Bronze Implements ; Works of Art in 
Jade, Rock Crystal, &c.; Vases and Table-Tops in Stone ; 
Arms and Armour, and other Specimens of Natural History, all 
of which are 
FOR SALE AT THE LOWEST PRICES. 
ESTABLISHED 1845. 
Boxes sent upon Approval. 
Man spricht Deutsche. 





On parle frangais. 


MINERALOGY AND GEOLOGY. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, AND MUSEUMS. 

EVERY REQUISITE FOR PRACTICAL WORK, CABINETS. 
SES, APPARATUS OF ALL KINDS. 


The Largest Stock in England of Rocks, Rock-Sectione, 
Minerals, Fossils. 


New Catalogues and Lists now ready, Free, of 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


J. T. CROCKETT, 


Maker of every description of Entomological Cabinets and Apparatus ; 
Store- and Book-boxes, fitted with Camphor-cells ; Setting Boards, Oval or 
Flat, &c. Cabinets of every description kept in stock. SPECIAL INSECT 
CABINETS, with Drawers fitted with Glass Tops and Bottoms to show 
upper and under side without removing insect. Store-boxes specially made 
for Continental Setting, highly recommended for Beetles. All best work. 
Lowest possible terms for cash. Prices on Application. Estimates supplied. 
Trade supplied. Established since 184 





Show Rooms—7a Prince’s Street, ew Square, W. (7 doors from 


Oxford Circus). 


SILVERED-GLASS REFLECTING 
TELESCOPES. 
CALVER’S well-known TELESCOPES received the Highest Award for 
‘Excellence and Improvements” at the International Exhibition, London. 


Catalogues and Testimonials, 1s.—G. CALVER, F.R.A.S., Widford, 
Chelmsford. 


OSTEOLOGICAL SPECIMENS, 
MODELS, &.—MOORE BROS., 49 Hardman Street, Liverpool. 
Price List, Three Stamps. 


Factories—34 Ridinghouse Street, and Ogle Street, W. 
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JOHN J. GRIFFIN & SONS, Limiteo, 


MAKERS OF 


CHEMICAL, PHILOSOPHICAL, AND 
PHOTOGRAPHIC APPARATUS, 


22 GARRICK STREET, COVENT GARDEN, 
LONDON. 


CHEMICAL APPARATUS of every description for Analytical Opera- 
tions and Experiments of Demonstration. 

APPARATUS, DIAGRAMS, and MODELS for Lectures on Mecha- 
nics, Hydrostatics, Acoustics, Light, Heat, Electricity, and other Branches 
of Physical Science. 

SEND FoR CATALOGUES, FREE ON APPLICATION. 





MADE WITH BOILING WATER. 


EPPS’S 


CRATEFUL—COMFORTINGC. 


COCOA 


MADE WITH BOILING MILK. 


THIS 


HOLLOWAYS PILLS |e 


Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI- 
FIER of the BLOOD; a Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 
and is unequalled in Complaints incidental to Females. 


“MANUSCRIPT COPYING 


Special attention given to Papers on Technical Subjects 
for Public Reading. 
Price, rs. 3a. per 1000 Words. Manifold Copies, rs. per rooo Words. 
STANDARD TYPEWRITING CO., 90 & 91 Queen St. (third floor), E.C 
and at 38 Arlington Square, N., and 41 Goldney Road, W. 





By Typewriter. 


“WEAK AND DEFECTIVE SIGHT.— 


SPECTACLES scientifically adapted to remedy impaired vision by 
Mr. ACKLAND, Surgeon, daily, at Horne AND THORNTHWAITE’S, 
Opticians to the Queen, 416 Strand, London. The weak-sighted should 
read Ackland’s ‘‘ Hints on Spectacles,” 6d., post free. 


Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Pians (up to Double-Elephant size), Shorthand, and 
Type-Writing, are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &c. 


AUTOCOPYIST DEPT. (A.E.T.Co., La.), 


London Wall, London, and 52 Princess Street, Manchester. 


NATURE. 
CHARGES FOR ADVERTISEMENTS. 


Three Lines in Column 2s. 6¢. 9d. per Line after. 


- * 
o 18 


I 15 
aia. Pege, ora Colum 2.16 ¥ F 
ee ee ee err 

Money Orders payable to MACMILLAN & CO, 


OFFICE: 29 BEDFORD STREET, STRAND, W.C. 





One Eighth Page, or Quarter Column . 
Quarter Page, or Halfa Column ... 
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WILLIAM WESLEY AND SON, 


Scientific Booksellers and Publishers, 
28 ESSEX STREET, STRAND, LONDON. 


Just Published, Price 3d. 
A Classified Catalogue of New and SECOND-HAND Wokks in 


ASTRONOMY, 
MATHEMATICS, 
PHYSICS. 


W. WESLEY & SON, 28 Essex Street, Strand, London. 


A SEARCH FOR KNOWLEDGE, 
AND OTHER PAPERS. 
By A. N. PEARSON. 
vo. Price 5s. 


- It is ‘so fresh, original, and —e, \. at one luxuriates in it, as in 
some invigorating mental bath.””— Mr. R. JOHNSTON, of Tasmania. 
A colossal and truly magnificent thesis” -Mr. Davin Barr in the 
Melbourne Argus. 
MELVILLE, MULLEN, & boy p ADE, Collins Street, Melbourne. 


vondon : 12 Ludg: ate Square. 





DIGEST OF MR. HERBERT SPENCER’S WORKS. 
Just Published, 8vo, Cloth, Price 15s. 


AN EPITOME OF THE SYNTHETIC 


PHILOSOPHY. 
by HERBERT SPENCER 


“*T have read portions taken at | endion here and there, and have found 
them very well done.”—Mr. Spencer in Preface. 


WILLIAMS & NORGATE, London and Edinburgh. 


DEATH AND DISABLEMENT BY ACCIDENT. 
THE RAILWAY PASSENGERS’ ASSURANCE COMPANY 


Assures £1000 at Death and Full Benefits at £4 per Annum. 
HON. EVELYN ASHLEY, Chairman. 
Annual Income £250,000. 

80,000 ANNUAL POLICYHOLDERS. 
Invested Capital and Reserve Fund £285,000. 
COMPENSATION PAID 


£2,750,000. 


West End Office:-8 GRAND HOTEL BUILDINGS, W.c. 
Head Office :—64 CORNHILL, LONDON, E.C. 
WILLIAM J. VIAN, ams, Deonetney. 


EYESIGHT AND SPECTACLES. 


Homeopathic Review, October 1, 1889 :—‘‘ Parentsand those that | 
shrink from using spectacles should read an original book, ‘IS BAD SIGHT | 


ON THE INCREASE: 
The School Board Chronicle, August 31, 1889:—*‘ Valuable 
a can be gleaned from its pages. 


The Morning Post, July 23. 1889 :—“* A considerable amount of |! 


common sense in Mr. Fournet’s arguments.’ 
Printed by EYRE & SPOTTISWOODE, 196 ff., 15 Stamps, post free 
Address— 


18 BENTINCK ST., MANCHESTER SQUARE, LONDON, W. 


PROPER GLASSES PRESCRIBED, 5s. 


By Author of the Above. Hours, 10 till 7. 
Spectacles and Eye-glasses at Civil Service Store 
Prices. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN. 
TERN, used by W. Lant Carpenter, Esq., Prof. Forsgs, B. J. MALDEN, 
Esq. New Oxyhydrogen Microscope. Grand Results. Docwra Triple, 
Prize Medal, Highest Award. Patent Pamphagos Lantern Science Lecture 
Sets. Novelties Cheapest and Best. Elaborately Illustrated Catalogue, 
oo Pages, 1s. ; Postage, sd. Smaller do.,6¢d. Pamphlets Free. HUGHES, 
Specialist, Brewster House, Mortimer Road, Kingsland, N. 





| MARCIA, 


| LUX MUNDI: 


By F. aa COLLINS. With a Preface 





‘MR. MURRAY’S LIST. 


| ANILLUSTRATED EDITION OF DARWIN’S VOYAGE 


OF A NATURALIST ROUND THE WORLD IN HM<5. 
BEAGLE. With Maps and 100 Views of Places Visited and Described, 
3y R. T. PRITCHETT. Medium 8vo, ars. 

THE RAILWAYS OF AMERICA. Their Construction, 
Development, Management, and Appliances. With an Introduction by 
Tuomas M. Cootey. With 200 Illustrations. Large 8vo, 31s. 6d. ~ 

THE RAILWAYS OF SCOTLAND. Their Present Posi- 
tion, with a Glance at their Past, and a Forecast of their Future. sy 
W. M. ACWORTH. Witha Map. Crown 8vo, 5s. 

A New Novel. By W. E. Norris. | 

*,* See Murray's Magazine. 

A SOUTHERN PLANTER. By SusAN DABNEY SMEDEs, 
With Prefatory Note by Mr. GLADsTONE. Post 8vo, 7s. 6d. 

DRAMATIC OPINIONS. By Mrs. KENDAL. Post 8vo, 3 

COMEDY OF A COUNTRY HOUSE. A Novel. By 
JULIAN STURGIS. Popular Edition. Crown 8vo, 6s. 


| THE WITNESS OF THE PSALMS TO CHRIST AND 


 nomgys mary FE By W. ALEXANDER, D.D., Lord Bishop of 
Jerry. ‘Third Edition, Revised. Crown &vo, 9s. 

THE REIGN OF LAW. By the DUKE OF ARGYLL. 19th 
Edition. Post 8vo, 5s. 

A Series of Studies in the Religion of the 
Incarnation. By Various Writers. Edited by CHARLEs Gore, M.A 
Principal of Pusey House, Oxford. Third Edition. 8vo, 14s. 

ADVENTURES IN THE GREAT FOREST OF EQUA- 
ag ee AFRICA, AND THE COUNTRY OF THE DWARFS 
By PAUL DU CHAIL L - An Abridged and Popular Edition. With 
70 Illustrations. Post 8v 

THE EXPRESSION ‘OF THE EMOTIONS IN MAN 
AND ANIMALS. By CHARLES DARWIN. New and Revised 
Edition. By Francis Darwin. With Plates. Crown 8vo, 12s. 


| MISS BLAKE OF MONKSHALTON. A New Novel. 


*,* See Murray's Magazine, 


THE GREAT SILVER RIVER, AND THE ARGENTINE 
STATES AS A FIELD FOR BRITISH SETTLERS. Notes of a 
Residence in Buenos Ayres. By Sir HORACE RUMBOLD, Bart. 
Second Edition. With a Chapter on the Commercial Resources of the 
Country. Illustrations, Crown 8vo, 12s. 

A HAND-BOOK TO THE DEATH DUTIES. By SYDNEY 
BUXTON, M.P., and G. STAPYLTON BARNES, Barrister-at-Law 
Post 8vo, 3s. 6d. 


_JORS MURRAY, Albemarle Street. 





VERLAG VON ARTHU R FELIX IN LEIPZIG. 


BEITRAGE 


ZUR 


GEOLOGIE UND PALAONTOLOGIE 


DER 


REPUBLIK MEXIKO. 


VON 
Dr. J. FELIX und 
Privatdocent der Geologie Assistent am mineralogischen 
und Palaontologie an der Museum der Universitat 
Universitat Leipzig. Leipzig. 
ERSTER THEIL. 





Dr. H. LENK, 


Mit 1 Lichtdruck- Titelbild und 3 Tafeln in Farbendruck. 
er. 4°. 1890. Preis brosch. 10 M. 





Now Ready. Price One e Shilling and Sixpence. 
PROCEEDINGS 
OF THE 
ARISTOTELIAN SOCIETY for 1890. 
PART I. 


Containing :—What is Logic? by SHapwortH H. Hopcson. The 
thetic Theory of Ugliness, by BERNARD Bosangquet. Is there Evidenc: 
of Design in Nature? by Rev. Dr. G1LpEN, Prof. G. J. Romangs, F.R.S. 
and S. ALEXANDER. 

WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, London 
and 20 South Frederick Street, Edinburgh. 


GEO. REES: 
Most Litt EINGRAVINGS, 


oe at Lowest Prices, 
y all the 
ETCHINGS. 


Principal Artists 
of the 
A Large Selection of Sporting Pictures. 
115 STRAND; 41-43 RUSSELL STREET, COVENT GARDEN. 





CHEAPEST HOUSE 
IN LONDON. 


Present Day. 
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DIARY OF SOCIETIES. 
LONDON, 
THURSDAY, Marcu 27. 
yaL SocteTY, at 4.30.—On Black Soap-films: Profs. Reinold and 


Riicker, F.R.S.—The Variability of the Temperature of the British Isles, 
69-83 inclusive: R. H. Scott, F.R.S.—The Rupture of Steel by Longi- 


udinal Stress; C. A. Carus-Wilson.—Measurements of the Amount of | 


il necessary in order to check the Motion of Camphor upon Water : 
wd Rayleigh, Sec.R.S.—On the Stability of a Rotating Spheroid of 
erfect Liquid: G. H Bryan.—A Determination of *‘ vy,” the Ratio of the 
Electromagnetic Unit of Electricity to the Electrostatic Unit: Prof. J. J. 
‘Thomson and Ff. C. Searle—On the Progressive Paralysis of the 
Different Classes of Nerve-cells in the Superior Cervical Ganglion: J. N. 
Langley, F.R.S., and W. I. Dickinson. 

CuemicaL Society, at 4.—Anniversary Meeting.—Election of Office- 
Bearers and Council. 

INSTITUTION OF ELECTRICAL ENGINEERS, at 8.—Alternate v. Continuous 
Currents in Relation to the Human Body: H. Newman Lawrence and 
Dr. Arthur Harries. 

RovaL INsTITUTION, at 3.—The Early Development of tne Forms of 
Instrumental Music (with Musical Illustrations): Frederick Niecks 


FRIDAY, Marcu 28. 


InsTITUTION OF CiviL ENGINEERS, at 7.30.—Deflection of Spiral Springs : 


Alfred E. Young. 
RovaL INSTITUTION, at 9.—Foam : Right Hon. Lord Rayleigh, F.R.S. 


SATURDAY, Marcu 29. 
Society oF ARTS, at 3.—The Atmosphere: Prof. Vivian Lewes. 


Roya a at 3.—Electricity and Magnetism: Right Hon. Lord | 


Rayleigh, F.R.S. 
MONDAY, Makcu 31. 


SociETY OF ARTS, at 8. 
ARISTOTELIAN Society, at 8.—The Philosophy of Herbert of Cherbury : 


H. W. Blunt. 
TUESDAY’, Aprit i. 


ZooLoGicaL Socigty, at 8.30.—Further Remarks on the Fauna of the | 
Solomon Islands (with Photographic Illustrations): C. M. Woodford.— | 


Contributions to the Study of Holoderma suspecta: Dr. R. W. Shufeldt. 
—Description of a New Species of Deep-sea Fish from the Cape (Lophotes 
fiskii): Dr. A. Giinther, F.R.S.. 

INSTITUTION OF Civi_ ENGINEERS, at 8.—Monthly Ballot for Members.— 
The Barry Dock Works : John Robinson. 


WEDNESDAY, Aprit 2. 


ENTOMOLOGICAL SOcIETY, at 7.—The Classification of the Pyralidina of the 
European Fauna: Edward Meyrick.—A Catalogue of the Pryralide of 
Sikkim, collected by the late Otto Mdller and by H. J. Elwes: PieterC. T. 
Snellen; with Notes by H. J. Elwes.—Notes on Certain Species of 
Cetoniidz of the Section Goliathides : Prof. J. O. Westwood. 


TAURSDAY, Aprit 3. 


MATHEMATICAL SociEty, at 8.—Some Groups of Circles connected with 
Three given Circles: R. Lachlan.—(And perhaps) On the Function which 
denotes the Excess of the Divisors of a Number which =—1, mod 3, over 
those which 2, mod 3: Dr. Glaisher, F.R.S. 

Linnean Society, at 8.—On the Morphology of the Gallinacex: Prof. 


W. K. Parker, F.R.S. 
CuemicaL Socigty, at 8.—Researches on the Germination of some of the 
Graminez : Horace T. Brown, F.R.S., and Dr. G. H. Morris.—Note on 
the Hydrosuiphides: S. E. Linder and Harold Picton. 


MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 


A Large Collection of Beautiful Mineral Specimens, including a VERY 
FINE GROUP OF SENARMONTITE CRYSTALS, VERY BRIL- 





LIANT MANGANITES, WULFENITES, VANADIMITES, HAR- | 
| Hospital, says :—*‘ I am satisfied that Mr. PULVERMACHER isan honest 


MATOME, from Oberstein and Scotland; NATROLITES, Auvergne ; 

CHILDRENITES, ARAGONITES, and MELANOPHLOGITE. 

FOSSILS, ROCKS, ROCK SECTIONS, HAMMERS, 
CHISELS, and BLOWPIPE APPARATUS. 


Precious Stones for Collectors and Mounting, 
COLLECTIONS FOR STUDENTS AND PROSPECTORS. 
Lessons given. Catalogues Free. 


Cetesicceeety 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 255. ; 
200 ditto, 50s. The best value obtainable. 

Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 
PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 
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MACMILLAN’S MAGAZINE, 


No. 366, FOR APRIL, PRICE Is., CONTAINS :— 
1.—KIRSTEEN. By Mrs. OxipHant. Chapters XXVIII.-XXX 
2.—EARLY LAND-HOLDING AND MODERN LAND TRANSFER. 
By Sir Freperick Pou. ock, Bart. 

3-—-WORK AMONG THE COUNTRY POOR. By the Autor of 
** A Real Working Man.” 

4-—THE WORLD'S AGE. By Josern Truman. 

5.—IN CLASSIC WATERS. By RENnNELL Ropp. 

6.—THE YOUNG CAVOUR. By Miss Gopkn. 

7-—-CONFLICTS OF EXPERIENCE. By H. G. Kreene. 

8.—POETS AND PURITANS. By J. G. Dow. 

9.—THE MAN WHO WAS. By Rupyarp KiPtine. 

10.—INSIDE THE HOUSE. By A Specraror. 


MACMILLAN AND CO., LONDON. 


ROWING AT OXFORD AND CAMBRIDGE. By 
W. H. GRENFELL and R. C. LEHMANN. With Portraits and 
Illustrations. See— 

THE 
ENGLISH ILLUSTRATED MAGAZINE 


For APRIL, profusely Illustrated, Price 6¢., by Post 8d., contains :— 
1.—AT THE FERRY. A Drawing by A. D. M‘Cormicx. (Frontis™ 


piece.) 

2.—THE RING OF AMASIS. A Romance. Chaps. IX., X. The 
Ear. or Lytton. 

3-—ROWING AT OXFORD. W.H. Grenrect. IiIlustrated. 

4-—ROWING AT CAMBRIDGE. R. C. LEHMANN. IIlustrated. 

5.—THE LAST WORDS OF DON CARLOS. Vio.etr Fane. 

6.—SOCIAL LIFE IN BULGARIA. . D. Bourcuier. 

7-—CYCLE OF SIX LOVE-LYRICS.—V. ‘THE NEWS TURNS 
OUT TO BE FALSE, AND HE HEARS SHE IS COMING 
BACK.” Music by HAmisH 
MacCunn. 

8.—A GLIMPSE OF HIGHCLERE CASTLE. Euizasetu Batcn. 
Illustrated. 

9.—SEALS AND SEALSKINS. Wi.toucHpy Maycock. 

10.—~APRIL. A Decorated Page’ H. SuMNER. 

11.—MORISED. The Marcuioness or CARMARTHEN. 


MACMILLAN & CO., LONDON. 


NERVOUS EXHAUSTION. 


PULVERMACHER’S WORLD-FAMED 
GALVANIC BELTS 


for the Cure of Nervous Comp.ainTs have received Testimonials from three 
Physicians to Her Majesty the Queen, and over Fifty Members of the Royal 
College of Physicians of London. 


The distressing symptoms of NERVOUS EXHAUSTION, loss of 
MUSCULAR POWER, RHEUMATISM, SCIATICA, PARALYSIS, 
EPILEPSY, &c., are speedily removed by means of 


PULVERMACHER’S World-famed Galvanic Belts, 


Words by JoserH BENNETT. 


| which convey the electric current direct to the affected parts, gradually 


stimulating and strengthening all the nerves and muscles, and speedily 


| arresting all symptoms of premature waste and decay. 


Dr. Vings, Fellow of the Royal College of Physicians, writes, September 
19, 1885 :—‘* Having used Mr. PULVERMACHER’S BELTS for many 


| years, in the course of medical practice, I amina position to speak of their 


great value as a curative agent in cases of nervous disease or functional 
malady where Electricity is l.kely to be serviceable. I am entirely convinced 


of their efficacy.” 
Dr. C. HANDFIELD Jones, F.R.C.P., F.R.S.. Physician to St. Mary’s 


and earnest labourer in the field of science, and I think he deserves to meet 
with every encouragement from the profession and scientific men.” 


Sir Cuartes Lococx, Bart., M.D., says :—‘* PULVERMACHER’S 


BELTS are very effective in neuralgia and rheumatic affections, and I have 
prescribed them largely in my practice for other similar maladies, paralysis, 


&e. 
For full Price List and Particulars see new Pamphlet, 


‘*GALVANISM: Nature’s Chief Restorer of Impaired 
Vital Energy.” Post free from 


PULVERMACHER’S 
GALVANIC ESTABLISHMENT. 


194 REGENT STREET, LONDON, W. 
ESTABLISHED OVER FORTY YEARS. 
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MESSRS. MACMILLAN & GO.’S PUBLICATIONS. 


BIOLOGY. 


ON THE COLOUR OF FLOWERS, as Illustrated 
in the British Flora By GRANT ALLEN. With Illustrations. 
Crown 8vo. 3s. 6d. [Nature Series. 

A TREATISE ON COMPARATIVE EMBRYO- 
LOGY. By F.M. BALFOUR, M.A., F.R.S., Fellow and Lecturer of 
Trinity College, Cambridge. With Illustrations. Second Edition, 
reprinted without ne from the First Edition. In 2 vols. 8vo. 


Vol. I. 18s. Vol. TI. 
FIRST LESSONS. ‘IN PRACTICAL BOTANY. 
F.L.S. Seiad Lecturer in Botany at 


By G. T. RETTANY, M.A., 

Guy’s Hospital Medical Sx hool. 18mo. 

A COURSE OF PRACT ICAL INSTRUCTION 
IN BOTANY. By F. O. BOWER, M.A., F.L.S., Professor of 
Botany in the University of Glasgow. Second Edition, Revised and 
Enlarged. Crown 8vo, ros. 6d. 

MEMORIAL NOTICES OF CHARLES DARWIN, 
F.R.S., &c. By T. H. HUXLEY, F.R.S., G. I. ROMANES, F.R.S., 
ARCHIBAL D GEIKIE, F.R. iN and W. T. THISELTON DYE R, 
¥; a S. Reprin ted from Nati ure. With a Portrait engraved by C. H: 

E S. Crown 8vo. 2s. [Nature Series. 

ORG ANIC EVOLI TION AS THE RE SULT OF 
THE INHERITANCE OF ACQUIRED CHARACTERS AC- 
CORDING TO THE LAWS OF ORGANIC G ROWTH. By Dr. G. 
H. THEODOR EIMER, Professor of Zoology and Comparative 
Anatomy in Tubingen. Translated by J. T. Cunnincuam, M.A,, 
F.R.S.E., late Fellow of University College, Oxford. 8vo. 12s. 6d. 

A MANUAL OF ELEMENTARY PRACTICAL 
HISTOLOGY. By W. FEARNLEY. With Illustrations. Cr. 8vo. 7s. 6d 

AN INTRODUCTION TO THE OSTEOLOGY 
OF THE 4 yg oe By WILLIAM HENRY FLOWER, 

LL.D., F.R.S., Director of the Natural History Departments of the 

British Museum, late Hunterian Professor of Comparative Anatomy 

and Physiology in the Royal College of Surgeons of England. With 

numerous Illustrations. Third Edition. Revised with the assistance 
of Hans Gavow, Ph.D., M.A., Lecturer on the Advanced Morphology 
of Vertebrates, and Strickland Curator in the University of Cambridge. 


Crown 8vo. tos. 6d 
PRIMER OF PHYSIOLOGY. By MICHAEL 
Professor of Physiology in the University 


FOSTER, M.D., Sec.R.S. 
of Cambridge. With Numerous Illustra ations. New Edition. 18mo. 1s. 
TEXT-BOOK OF PHYSIOLOGY. By the same 
Author. With Illustrations. Fifth and thoroughly Revised Edition. 
In Three Parts. 8vo. 

Part I.. comprising Book I. 
Vascular Mechanism. 

Part II., comprising Book II. The 

their Respective Mechanisms—Nutrition. 

Part III. is in the press preparing for early publication. 

THE ELEMENTS OF EMBRYOLOGY. By 
MICHAEL FOSTER, M.A., M.D., LL.D., Sec.R.S., and the 
late FRANCIS M. BAL FOUR, M. A., LL.D., F.R.S., Fellow 
of Trinity College, Cambridge, and Professor of Animal Morphology 
in the University. Second Edition, Revised. Edited by Apam SEpc- 
wick, M.A., Fellow and Assistant Lecturer of Trinity College, Cam- 
bridge, and WattTer Heare, Demonstrator in the Morphological 
Laboratory of the University of Cambridge. With Illustrations. 
Crown 8vo. 1os. 6d. 

COURSE OF ELEMENTARY PRACTICAL 
PHYSIOLOGY AND HISTOLOGY. By Prof. MICHAEL FOS- 
TER, M.D., Sec.R.S. &c., and J. N. LANGLEY, M.A., F.R.S., 
Fellow of Trinity College, Cambridge. Sixth Edition. Crown 8vo. 


7$§. 6d. 
TEXT-BOOK OF THE PHYSIOLOGICAL 
CHEMISTRY OF THE ANIMAL BODY. Including an Account 
of the Saow Changes occurring in Disease. By A. GAMGEE, 
M. D., F.R.S., formerly Professor of Physiology in the Victoria Uni- 
versity, the Owens College, Manchester. 2 Vols. 8vo. With IIlustra- 
tions. Vol.I. (Vol. LI. in the press. 
STRUCT URAL BOTANY, OR ORGANO- 
GRAPHY ON THE BASIS OF MORPHOLOGY. 
added the Principles of Taxonomy and a oy a Glossary 
of Botanic:il Terms. By Prof. ASAGRAY, LL.D. 8vo. ros. 


THE SCIENTIFIC PAPERS OF ASA GRAY. | 
Selected by CHARLES SPRAGUE SARGENT. 2 vols. Vol. I. 
Reviews of Works on Botany and Related Subjects, 1834-87. Vol. II. 
Essays ; Biographical Sketches, 1841-86. Demy 8vo. rs. 
SYSTEMATIC AND PRACTICAL TEXT- 
BOOK OF PATHOLOGY. By D. J. HAMILTON, F.R.C.S.E., 
F.R.S.E., Professor of Pathological Anatomy, University of Aberdeen: 
Copiously Illustrated. 8vo. Volume I 
PRIMER OF BOTANY. By Sir J. D. Hooker, 
K.C.S.1., C.B., M.D., F.R.S., D.C.L. With sfamemves Minesetaiene. 
New Edition. 18mo. Is. [Science Primers. 
THE STUDENT’S FLORA OF THE BRITISH 


ISLAND-. By the same Author. 3rdEdit., Revised. Globe 8vo. 1os. 6d. 


A 


Blood—The Tissues of Movement—The 
tos. 6d. 

Tissues of Chemical Action, with 
tos. Od. 


A 


255. 
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To which are | 


AN ATLAS OF PRACTICAL ELEMENTARY 
BIOLOGY. By G. B. HOWES, Assistant Professor of Zoology, 
Norma: School of Science and Royal School of Mines. With a Prefac. 
by Tuomas Henry Hux rey, F.R.S. Royal 4to. 14s. 

A COURSE OF PRACTICAL INSTRUCTION IN 
ELEMENTARY BIOLOGY. By T. H. HUXL = v.25... LL.D 
assisted by H. N. MARTIN, M. A., M.B., D.S F.R.S. New 
Edition, revised and extended by G. B. Howes cal D. H. Scor 
M.A.. Ph.D. With a Preface by ‘IT. H. Huxtey, F.R.S. Cr. 8vo. ros 6d 


INTRODUCTORY PRIMER OF SCIENCE. 8, 
THOMAS HENRY HUXLEY, F.R.S. 18mo. E> ane ; 
LESSONS IN ELEMENTARY PHYSIOLOGY 
oy | ange = aupen ow Numerous Illustrations. New Edition 
QUEST IONS ON HUXLEY’S PHYSIOLOGY 
FOR SCHOOLS. By T. ALCOCK, M.D. New Edition. 


ts. 6d. 

DEGENERATION : A CHAPTER IN DARWIN. 
ISM. By Prof. E. R. LANKESTER, F.RS. "ns Crow: 
8vo. 2s. 6d. Nature Serie 

THE ORIGIN AND METAMORPHOSES OF 
INSECTS. By SIR JOHN LUBBOCK, M.P., F.R.S., D.C.L., 


LL.D. With Illustrations. New Edition. Crown 8vo. 3s. 6d. 
(Nature Series. 


ON BRITISH WILD FLOWERS CONSIDERE D 
IN RELATION TO INSECTS. By the same Author. With 
Illustrations. New Edition. Crown 8vo. 4s. 6d. [Nature Series. 

FLOWERS, FRUITS, AND LEAVES. By the 
same Author. -With Illustrations. Second Edition. Crown 8vo. 4s. 60. 

[Nature Series. 

| SCIENTIFIC LECTURES. By the same Author. 
Second Edition, Revised and Enlarged. 8vo. 8s. 6d. 

LESSONS IN ELEMENTARY ANATOMY. B; 

ST. GEORGE MIVART, F.R.S., Lecturer on Comparative Anatom) 

at St. Mary’s Hospital. With upwards of 400 Illustrations. Feap. 8vo. 


6s. 6d. 
THE COMMON FROG. By the Same Author. 
With Numerous Illustrations. Crown 8vo. 3s.6d. [Nature Series. 
THE FERTILIZATION OF FLOWERS. By Pro. 
fessor HERMANN M LLER. Translated and Edited by D’Arcy 
Tuompson, B.A., Professor of Biology in University College 
Dundee. With a Preface by Cuartes Darwin, F.R.S. Wii! 
Numerous Illustrations. Medium 8vo. 21s. 
FIRST BOOK OF INDIAN BOTANY. By 
DANIEL OLIVER, F.R.S., &c., Professor of Botany in Universit) 
College, London, &c. With Numerous Illustrations, Extra Feap. 8v. 


6s. 6d. 

LESSONS IN ELEMENTARY BOTANY. By 
the same Author. Withnearly 200 Illustrations. New Edition. Fcap 
8vo. 45s. 6d. 

A COURSE OF INSTRUCTION IN ZOOTOMY 
(VERTEBRATA). By Prof. T. oo PARKER, B.Sc, With 
Illustrations. Crown 8vo. 8s. 

LESSONS IN ELEMENTARY BIOLOGY. By 
the same Author. With Illustrations. 8vo (/n the press. 

THE MORPHOLOGY OF THE SKULL. By 
Prof. W. K. ne F.R.S., and G. T. BETTANY. Illustrated. 
Crown 8vo. 10s 

THE SCIEN TIFIC EVIDENCES OF ORGANIC 
EVOLUTION. By G. J. ROMANES, M.A., LL.D., F.R.S. 
Zoological Secretary to the Linnean Society. Crown 8vo. 2s. 6d 

[Nature Series. 

| DISEASES OF FIELD AND GARDEN CROPS, 

CHIEFLY SUCII AS ARE CAUSED BY FUNGI. By WORTH. 

INGTON G. _ F.L.S., M.A.I. With 143 New Illustrations. 

Fcap. 8vo. 4s. 

FLORA OF THE NORTH-EAST OF IRE- 

LAND. Including the Phanerogamia, the Cryptogamia Vascularia, 

and the Muscine. By SAMUEL ALEXANDER STEWART and 

the late THOMAS HUGHES CORRY, M.A. F.L.S., F.Z.S.. 

M.R.1.A., F.B.S, Edin. Crown 8vo. 5s. 6d. ; 

| DARWINISM. An Exposition of the Theory of 
Natural Selection, with some of its Application By ALFRED 
RUSSEL WALLACE, LL.D., F.L.S. Third Edition. Cr. 8vo. 95 

| TIMBER AND SOME OF ITS DISEASES. By 

H. MARSHALL WARD, F.R.S., Professor of Botany in the Roya! 

Indian Engineering College, Cooper's Hill. wees harreray” ate 6s 
ture Series. 


| ELEMENTS OF THE COMPARATIVE ANA- 
TOMY OF VERTEBRATES. Adapted from the German of Prof. 
ROBERT WIEDERSHEIM, by Prof. W. Newton Parker. With 
Additions by the Author and Translator, With Two Hundred an¢ 
Seventy Woodcuts. Medium 8vo. 12s. €d. 
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MESSRS, MACMILLAN & CO.’S PUBLICATIONS, — 


MEDICINE. 


\ TEXT-BOOK OF PHARMACOLOGY, THERA- 
PEUTICS, AND MATERIA MEDICA. By T. LAUDER BRUN- 
TON, M.D., D.Sc., F.R.C.P., F.R.S. Adapted to the United States 
Pharmacopeeia, by Francis H. Wirtiams, M.D., Boston, Mass. 
Third Edition. Adapted to the New British Pharmacopceia, 1885. 8vo. 


21s. 

TABLES OF MATERIA MEDICA: a Companion 
tothe Materia Medica Museum. By the same Author. With Illustra- 
tions. New Edition, Enlarged. Cheaper Issue. 8vo. 5s. 

LESSONS ON PRESCRIPTIONS AND THE ART 
OF PRESCRIBING. By W. HANDSEL GRIFFITHS, Ph.D 
L.R.C.P.E. New Edition. Adapted to the Pharmacopeeia, 1885. 
rsmo. 35. 6d. 

A TEXT-BOOK OF PATHOLOGY, Systematic 
and Practical. By D. J. HAMILTON, M.B, F.R.C.S.E., F.R.S.E. 
With Illustrations. Vol. I. 8vo. 25s. 

MICRO-ORGANISMS AND _ DISEASE. An 
Introduction into the Study of Specific Micro-Organisms. By E. 
KLEIN, M.D., F.R.S. With 121 Illustrations. ‘Third Edition, 


Revised. Crown 8vo. 6s. 
ASIATIC CHOLERA. 


By the same Author. Crown 8vo, 55. 


4A TEXT-BOOK OF GENERAL THERAPEU- 


TICS: being an Account of Climate, Diet, Massage, Electricity, 
——— Baths, Venesection, &c. By W. HALE WHITE, M.D > 
k.C.P. With Illustrations. Crown 8vo. 8s. 6d. 


tEXT.BOOK OF PATHOLOGICAL ANATOMY 


AND PATHOGENESIS. By Prof. ERNST ZIEGLER, of Tiibin- 
gen. Translated and Edited for English Students by Donatp 
MacauisTer, M.A., M.D., B.Sc., F.R.C.P. With Numerous Illus- 
trations. Medium 8vo. 

Part I.—GENERAL PATHOLOGICAL ANATOMY. Second Edition. 


12s. 6d. 
Part II.—SPECIAL PATHOLOGICAL ANATOMY. Sections I,— 
VIII. Second Edition. 12s. 6d. Sections 1IX.—XII. 12s. 6d. 


MILITARY AND NAVAL:>SCIENCE. 
THE RECRUIT AND 


YOUNG SOLDIER. With a view to the Selection of ** Growing 
Lads’’ for the Army, and a Regulated System of Training for Recruits. 

3y Prof Sir WILLIAM AITKEN, Knt., M.D., F.R.S. Crown 8vo, 
8s. 6d. 

ARMY PRELIMINARY EXAMINATION, 1882- 
1888, Specimens of Papers set at the. With Answers to the Mathe- 
matical Questions. Subjects: Arithmetic, Algebra, Euclid, Geo- 
metrical Drawing, Geography, French, English Dictation. Crown 8vo. 
3S. 6d. 

ELEMENTS OF THE ART OF WAR. Prepared 
for the use of Cadets of the United States Military Academy. By 
JAMES MERCUR, Professor of Civil Engineering at the United 
States Academy, West Point, New York. Second Edition, Revised 
and Corrected. 8vo. 175s. 

TEXT-BOOK OF FRACTICAL LOGARIT HMS 
AND TRIGONOMETRY. By J. H. PALMER, Head Schoolmaster 
R.N., H.M.S. Cambridge, Devonport. Globe 8vo. 4s. 6d. 

[TREATISE ON MARINE SURVEYING. _ Pre- 
pared for the Use of Younger Naval Officers. With Questions for 
Examinations and Exercises principally from the Papers of the Royal 
Naval College. With the Results. By Rev. JOHN L. ROB 31NSON, 
Chaplain and Instructor in the Royal Naval College, Greenwich. With 
Illustrations. Crown 8vo. 7s. 6d. 

- ‘treNTS.—Symbols used in Charts and Surveying—The Construction 
ind Use of Scales—Laying off Angles—Fixing Positions by Angles—Charts 
and Chart-drawing—Instruments and Observing—B: ase. Lines—Triangula- 
tion —Levelling—Tides and Tidal Observations—Soundings—Chronometers 

— Meridian Distances—Method of Plotting a Survey— Miscellaneous Exer- 

cises—I ndex. 

NAUTICAL SURVEYING. By the late Vice- 
Admiral SHORTLAND, LL.D., late Fellow of Pembroke College, 
Cambridge. 8vo. [ln the press. 

(HE SOLDIER’S POCKET-BOOK FOR FIELD 
SERVICE. By General Viscount WOLSELEY, G.C.M.G., G.C.B. 
Fitth Edition, Revised and Enlarged. 16mo, Roan. 5s. 

FIELD POCKET-BOOK FOR THE AUXILIARY 
FORCES. By theSame. 16mo, Cloth. 1s. 6d. 


WOOLWICH MATHEMATICAL PAPERS, for 
Admission into the Royal Military Academy, Woolwich, 1880-1888 in- 
clusive. Edited by E. J. BROOKSMITH, B.A., LL.M., St. John’s 
College, Cambridge ; Instructor in Mathematics at the Royal Military 
Academy, Woolwich. Crown 8vo. 6s. 


| PHYSICAL GEOGRAPHY AND GEOLOGY. 


THE RUDIMENTS OF PHYSICAL GEOGRA- 
PHY FOR THE USE OF INDIAN SCHOOLS; with a Glossary 
of Technical Terms employed. By H. F. BLANFORD, F.R.S. New 
Edition, with Illustrations. Crown 8vo. 2s. 6d. 

A POPULAR TREATISE ON THE WINDS. 
Comprising the General Motions of the Atmosphere, Monsoons, Cy- 
clones, Tornadoes, Waterspouts, Hailstorms, X&c. By WILLIAM 
FERREL, M.A., Ph.D., late Professor and Assistant in the Signal 
Service; Member of the American National Academy of Sciences, and 
of other Home and Foreign Scientific Societies. Demy 8vo. By 

PHYSICS OF THE EARTH’S CRUST. By the 
Rev. OSMOND FISHER, M.A,, F.G.S., Rector of Harlton, Hon. 
Fellow of King’s College, London, and late Fellow and Tutor of Jesus 
College, Cambridge. Second Edition, Alteredand Enlarged. 8vo. 12s. 

PRIMER OF PHYSICAL GEOGRAPHY. By 
ARCHIBALD GEIKIE, LL.D., F.R.S., Director-General of the 
Geological Survey of Great Britain and Ireland, and Director of the 
Museum of Practical Geology, London, &c. With Numerous IIlustra- 
tions. New Edition. With Questions. 18mo. 1s. [Science Primers. 

ELEMENTARY LESSONS IN PHYSICAL GEO- 
GRAPHY. 3y the same Author. With Numerous Illustrations 
New Edition. Feap. 8vo. 4s. 6d. 

QUESTIONS ON THE SAME. ts. 6d. 

PRIMER OF GEOLOGY. By the same Author. 
With Numerous Illustrations. New Edition, 18mo. 1s. 

[Science Primers. 


CLASS-BOOK OF GEOLOGY. By the same 
Author. With upwards of 200 New Illustrations. Crown 8vo. ros. 6d. 

TEXT-BOOK OF GEOLOGY. By the same 
Author. With Numerous Illustrations. Second Edition, Seventh 
Thousand, Revised and Enlarged. 8vo. 28s. 

OUTLINES OF FIELD GEOLOGY. By the 
same Author. With Illustrations. New Edit. Extra Fcap. 8vo. 3s. 6d 

THE SCENERY AND GEOLOGY OF SCOT- 
LAND, viewed in connection with its Physical Geology. By the 
same Author. With Numerous IIlustrations. Crown 8vo, 12s. 6d, 

PHYSIOGRAPHY. An Introduction to the Study 
of Nature. By THOMAS HENRY HUXLEY, F.R. . With Numer 
ous Illustrations, and Coloured Plates. Crown 8vo. 6s. 

OUTLINES OF ig ae APHY—THE MOVE- 
MENTS OF THE EARTH. y J. NORMAN LOCKYER, 
F.R.S. With Illustrations. Crown eve o. Sewed, rs. 6d. 

A TREATISE ON ORE DEPOSITS. By] I. ARTHUR. 
PHILLIPS, F. _ as hes - G.S., F.C.S., M.Inst.C.E. With Numerous 
(liustrations. 

MICROSC OPIC. AL PHYSIOGRAPHY OF THE 
ROCK-MAKING MINERALS: An Aid to the Microscopical 
Study of Rocks, By H. ROSENBUSCH. Translated and 
Abridged for Use in Schools and Colleges. By Joseru P. Ipp1ncs. 
Illustrated by 121 Woodcuts and 26 Photomicrographs. 8vo. 245. 


FASHION IN DEFORMITY, as Illustrated in the 
Customs of Barbarous and Civilized Races. By Prof. FLOWER, 
F.R.S., F.R.C.S. With Illustrations. Crown 8vo. 2s. 6d. 

[Nature Series. 

ANTHROPOLOGY. An Introduction to the Study 

of Man and Civilization. By E. B. TYLOR, D.C.L., F.R.S. With 

Numerous Illustrations. Crown 8vo. 7s. 6d. 


AGRICULTURE. 

AGRICULTURAL CHEMICAL ANALYSIS, A 
Hand-book of. By PERCY FARADAY FRANKLAND, Ph.D., 
B.Sc., F.C.S. Founded upon “‘ Leitfaden fiir die Agriculture Chem- 
ische Analyse,” von Dr. F. Krocker. Crown 8vo. 7s. 6d. 

DISEASES OF FIELD AND GARDEN CROPS, 
chiefly such . are caused by Fungi. By WORTHINGTON G. 
SMI, F.L. M.A.I. With 143 Illustrations. Feap.8vo. 4s. 6d. 

ELEMENTARY LESSONS IN THE SCIENCE 
bo AGRICULTURAL PR ager = By HENRY TANNER, 

C.S., M.R.A.C, Feap. 8vo. 3s. 6d. 


FIRST ‘PRINCIPL = OF AGRICULTURE. By 


the same Author. 18mo 
THE PRIN JCIPLES | “OF AGRICULTURE. A 


Series of Reading-Books for use in Elementary Schools. By the same 
Author. Extra Fcap. 8vo. 
I. ‘The Alphabet of the Pr inciple s of Agriculture. 6d. 
Il. Further Steps in the Principles of Agriculture. IS. 
III. Elementary School Readings on the Principles of Agriculture for the 
Third Stage. 15. : 
TIMBER AND SOME OF ITS DISEASES. By 
Prof. H. MARSHALL WARD, M.A., F.R.S., F.L.S. With Illus 
trations. Crown $vo. 6s. [Nature Series. ~ 
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SCHOOL APPARATUS, 


Approved by Science and Art Department. 


EARVEW 2 PEAE, 
6 CHARING CROSS ROAD, W.C. 


PURE ENGLISH BEERS 
OUND & BRIGHT. “ Sounn& Nutritious. 
S — 


erm 
Half Guin wom. 


SEE: PRICE: List. 


Waltham Bro: Brewers, London.SW. 
eee ee STANLEY 1 


and Manufacturing Electricians. 
SPECIALTIES.—K.M.B. Patent | Mathematical Instrument Manufacturer to H.M. Government, Council of 
Gosia ry oer Price, ~~ a India, Science and Art Department, Admiralty, &c. 
t2s. 9@.; Case, 1s. 6d. extra. esting 
Instruments, Primary Batteries, Wims- Mathematical, aoe eae Instruments 
hurst Machines of Improved Pattern. . ~ a ? 
< Of the Highest Quality and Finish, at the most Moderate Prices. 
Western Electrical Works, Illustrated Price List Post Free. 
BRISTOL. W. _F. S. obtained the only Medal in the Great Exhibition of 1862 for 
New ILiustrRaATED CATALOGUE, Excellence of Construction of Mathematical Instruments, and the only 
Post free, 44d. Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
Specially compiled List of Electricai | matical Work. Silver Medal, Architects’ Exhibition, 1886. 
Publications, post free, 2d. ’ Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 









































” Printed by Ricnarp Ciay Anp Sons, Limirep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AND Co., at the Office, 112 Fourth Avenue, New York.—Tmurspay, March 27, 1890. 





Oo 


8, 9, & 10 Hatton Garden, London. 
70 be obtained of all Opticians 
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A WEEKLY ILLUSTRATED JUURNAL OF SCIENCE. 
‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


No. 1066, VoL. 41.] THURSDAY, APRIL 3, 1890. (PRICE 15 CENTS. 


Registered as a Newspaper at the General Post Office.] {All Rights are ead 
THE NEW PATENT WATKIN ANEROID BakKOMETER. THE 


ae Amongst several unsolicited Testimonials 
Now — Oaees following have been received by the RAI N- BAND SPECTROSC OPE 
b 7 = maker :— 2 
Frat WATCH THE OBsERVATORY, MELBOURNE, 
5 October 10, 1888. 
Dear S1r,—The Watkin Aneroid 
only reached me three weeks ago, 
I am very —_ pleased j . _ 
with it, and have givenita —= 
pretty severe trial with very B = fohn Browning roca: 
satisfactory results. : = SSS SSS 
(Signed) R. J. ELterRy. = 





ecmneen, Mee 31,89. 
EAR Sir,— ave jus be . A 
returned from a six oar Mr. JOHN BROWNING begs to direct attention to the 
stay at the Ben Nevis Ob- | advantages of this very powerful, portable, and efficient Instru- 
jeryatory, and while there ment, which will divide the Sodium lines or the D lines in the 
ing the sistinalis avalinies Solar Spectrum, and show the Rain-Band as Separate Lines ; it 
of your new “Watkin” is provided with a fine motion focusing arrangement, and it is 
Aneroid. The result has applicable to every purpose for which a Direct Vision Spectro- 
been most satisfactory, the I sed 
extreme error noted being | SCOPE Can De used. 
only about ;4, of an inch. . . 
Satine my stay at the Ob. Price, in Morocco Leather Case, £3 8s. 6d. 
ee sapoe ly peas New IJllustrated Catalogue of Spectroscopes sent post free. 
2000 feet and then comparing it 
with the standard on my return. WAT 
lhe results obtained speak volumes for the high-class workmanshipand great JOFRL IN BRO NING, 
accuracy you have attained in the manufacture of this instrument. Optical and Physical Instrument Maker to H.M. Government, 


(Signed) R.C. Mossman, F.R.M.S., Observer. Scott..Met. Soc. 
J.J. HICKS, 8, 9, & 10 HATTON GARDEN, LONDON. 63 STRAND, LONDON, W.c. 
“The ‘STAR’ MICROSCOPE is a modern marvel at its low price, ; 
The lenses alone are worth the money.”—Aritish Medical Journal. N rl G r = T T | & Z A M 6 4 A S 
? SPECTACLES. 
WITH FINEST BRAZILIAN PEBBLES, 








OR THE PUREST GLASS. 
£2 2s. to £5 5s. Carefully adapted to any sight, a Register of which is kept for 


future reference. 


Pleo Ke NEGRETTI AND ZAMBRA make a Speciality of Spectacles for 
Bere ed —V IA | Lawn Tennis, Billiards, Fishing, Riding, and Shooting. 


ce 2 NEGRETTI & ZAMBRA, 


* panned, and is 
not only ‘first-rate SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 


an mm 38 HOLBORN VIADUCT, E.C. 


but is now a handsome, 


well-finished’/ Instrument.” “= —= Branches: 45 CORNHILL; 122 REGENT STREET. 
POCOSS HOSS SOOSOOOOOOS | Photographic Studio—CRYSTAL PALACE, Sydenham. 


R. & J. BECK, 68 Cornhill, London, E.C. Telephone No. 6583. Telegraphic Address : ‘‘ Negretti, London.” 
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ROYAL INSTITUTION OF GREAT 
BRITAIN. 
ALBEMARLE STREET, PICCADILLY, W. 
LECTURE ARRANGEMENTS AFTER EASTER. 


Lecrure Hour, THREE o’CLock P.M. 

Broprick, D.C.L., Warden of Merton College 
-Three Lec'ures on ** The Place of Oxford University in English 
History’; on Tuesdays, April 15, 22. 29. Half-a Guinea the Course. 

Louis FaGan, Esq., Assist: int Keeper of Prints and Drawings, British 
Museum.—Three Lectures on *‘ The Art of Engraving : (1) Line Engraving ; 
(2) Wood Envraving ; (3) Mezzotint Engraving” ; on Tuesdays, May 6, 13, 

Half-a-Guinea. 
ANDRE w LANG, 
ciety *; on Thesdays. 
. Bovs, F-q.. ARSM 
. Normal Sch ol « f Science, 
m and Stars (the Tyndall 
H: alf-a-Guinea. 
F.R.S., M.R.I 
R.1.—Six L s on ** Flame and Expk 

" 2 ~~ 2 One Guinea 

( arrals W. Di W. Abney. R.E., C.B., F.R-S.. M.R.I- 
tures on ** Colour and its Chemical Action”; on Saturdays, 
May 3 Haifa Guin 1. 

CHARLES W EIN, Esq., Litt.D., Ph.D.—Three Lectures on 

wating to Gases * : on Ssturdays, May ro, 17, 24 ulf- a-Guinea 

ne Rev. S. Barinc-Coutp, M.A —Three Lectures on “ The Ballad 
Music of the West of England ” (with Musical Illustrations); on Saturdays, 
May 31, June 7, 14. Half Guinea 

Subseription (to Non-Members) to all the 
suineas. Tickets issued daily 

Members ‘may 


ture Hon Grorce C. 


Oxford.~ 


Fsq.—Three Lectures on ‘‘The Natural History of 

May 27, June 3, 10. Half-a-Guinea. 

F.R.S, M.R.I., Assistant Professor of 
South Kensington.—Three Lectures on 

Lectures); on Thursdays, 


Fullerian Professor of Chemistry, 
ysives ’ ; on Thursdays, May 8, 

Three Lec- 
April 19, 26, 


“ Ex- 


Courses during the Season, Two 


— vase not less than Three Single Lecture Tickets, 
available for any Lecture. for H lf a Guine a. 

Phe Fripay Eventnc Meerincs will be resumed on April 18, when Sir 
Frederick Bramwel|, Bart., F.R.S.. will give a Discourse on ** Welding by 
Electricity,” at 9 p.m. Succeeding Disc vurses will pr bably be given by 
Sir John Lubbock, Bort., M P.. Mr. W. H. Pollock, Mr. R. Brudeneil 

urter, Prof. Raphael Meldola. Prof. A. C. Haddon, Mr. A. A. Common, 
Prof. W. Boyd Dawkins and other Gentlemen. To these Meetings, 
Members and their Friends only are admitted. 

Persons desir us of becoming Members are requested to apply to the 
Secretary. When proposed, they are im nediately admitted to all the Lec- 
ures, to the Friday Eve ning Meeti igs, and to the Library and Reading 
Kooms ; and their Fam les are admitted to the Lectures at a reduced 

varge. Payment: First Year, ‘en afterwards, Five Guineas a 
Year; ora composition of Sixty Gui 


THE LONDON HOSPITAL MEDICAL 
COLLEGE. 


will commence on THURSDAY, MAY 1 
Horpital in the Kingdom, con- 
There are wards for accidents, 


Guineas ; 
neas 


The SUMMER SESSION 
Uhe Hospital , which is the largest general 
ains nearly 8 » beds all in constant use. 
rgical and medical cases, diseases of women and children, and ophthalmic 
Special departments for diseases of the eye, ear, throat, skin, and 
some and for cancer, tum urs, diseases of the bladder r, piles, and fistula. 
Number of in-patients last year, 8873; out-patients, ror,548 ; accidents, 
745¢ 
Surgical operations daily 
APPOINTMENTS. —Resident Accoucheur, House Physicians, House 
Surgeons, &c. Forty. f these Appointments are mé ade Annually. Numerous 
Dressers, Clinical Clerks. Post-mortem Clerks, and Maternity Assistants are 
appointed every Three Months All Appointments are Free. Holders of 
Resident Appointments are also provided Free Board. ‘The New College 
Buildings are now complete, and afford more than double the former 
accommodation 
SCHOLARSHIPS AND PRIZES.—Twenty Scholarships and Prizes 
ire given annually. Srude nts entering in May are eligible to compete for 
the four Entrance Scholarships in September. 
Luncheons or Dinners, at Moderate Charges, 
Stndents’ Club 
N_ B.—Special arrangements have b 
the Examining Board .n England so as to enable 
to pass Part I. (Chemistry and Chemical Physics), and 
Medica and Pharmacy) of the First Examination in July. 
The London Hospital is now in direct communication with all parts of the 
Metropolis. ‘The Me'ropolitan District and other Railways have Stations 
within a Minute’s Walk of the Hospital and College. 
For further Information apply Personally or by Letter to 


Mile End, E. MUNRO SCOTT, Warden. 


ST. MARY’S HOSPITAL MEDICAL — 
SCHOOL, 
PADDINGTON, W. 

Two ENTRANCE SCHOLARSHIPS of £s0 each in Classics and 
Mathematic. will be awarded by Examination on APRIL 25, and in 
SEPTEMBER there will be an Examination for Entrance Schol: urships in 
Natural Science 

There are Special Classes in preparation for the Examinations of the 
University of London. 

Uhe Prospectus and full Particulars may be had by applying to the School 
Secretary, Mr. Freperic H. Manvpen. 

rhe Summer Session begins on MAY 1 

HERBERT W. 


ases. 


can be obtained in the 
sen made to meet the requirements of 


Students entering in May 
Part If. (Materia 


PAGE, M.C,, Dean. 








LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Dinobryon sertularia, with sketch 
and description. He also sent out Lophopus crystallinus, Ar zulus foliaceus, 
Corethra. | rout Ova, Philodina roseola, Floscularia, Coreth ‘A plumicornis, 
Melicerta ringens, Stephanoceros ; also Amceba, Hydra, Vorticella, Crayfish, 
Dog Fish. Amphioxus, and other Specimens for Biological Laboratory work. 

Weekly Announcements will be made in this place of organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 is., 
or Twelve Tubes for 108. 


Portfolio of Drawings, Eleven Parts, rs. each. 


LEEDS MECHANICS’ INSTITUTION 
AND LITERARY SOCIETY. 


The Directors invite applications for the post of HEAD MASTER of the 
SCHOOL OF SCIENCE AND VeCHNOLOGY and TEACHER OF 
CHE MISTRY to the Boys’ and Girls’ Schools in connection with the In 
stitution, the present Head Master having been elected to the Head Master. 
ship of the Merchant Venturers’ School, Bristol. The Master appointed 
will be expected to take the classes in Theoretical and Pract.cai Inorganic 
and Organic Chemistry. and to exercise a general supervision over the other 
classes of the School of Science. ‘The School buildings are new, and furnished 
with all necessary materials and apparatus for science teaching. Salary, 
partly fixed and partly dependent upon results, amounts to about £280. 

Full part culars may be had from the SECRETARY, to whom applications 
sent not later than April 23 





must be 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E. 

The SUMMER SES:ION will commence on MAY 1. Students enter 
ing in the Summer are eligiole to compete for the Science Scholarships of 12 
Guineas and £60 awarded in October. 

‘There are numerous Prizes and Scholarships, and all 
open to Students, without extra charge. 

Special Classes for the Kxaminations of the University of London are 
held throughout the year. A Kegister of approved lodgings Ss and of private 
families receiving Students to reside, is kept in the Secretary’s Office. 

Prospectus and all particulars may be obtained from the Medical 


Secretary, Mr. G. RENDLE 


Appointments are 


E. NETTLESHIP, Dean. 


LONDON GEOLOGICAL FIELD CLASS, 1890. 


Directed by Prof. 

SECTION (¢ as HOG Hy AP Hc Ain 
lis Section of the Society are arranged for the Prac- 
tical Study of Geography. Its method is to visit Types of Rivers, Valleys 
Hills, and Hill Ranges on Saturday Afternoons; to observe the Character- 
istics of these physical features of the Country, and to Study the Conditions 
which have oa duced them 

First Excursion APRIL 12, 1890. 

For Particulars, apply to JoHN 
Hornsey, N 

N.B.—As there are only a few Vacancies to be filled up, early application 


is requested. 


~OWEN’S COLLEGE, MANCHESTER. 


The Senate invites Applications for the post of SENIOR DEMON- 
STRATOR in PHYSIOLOGY ata stipend of £150 per Annum. 

A detailed statement of the duties, &c., may be obtained from the Regis- 
trar. 
Applications, with Testimonials, — be addressed to the Senate, under 


not later th an April 2 
ENRY WM. HOLDER, M.A., 
Registrar. 


The Excursicns of t 


Kipp, 74 Brighton Road, South 


cover to the REGISTRAR 


BIOLOGY (Zoology and Botany). 

Courses adapted to the requirements of Candidates for the Preliminary 
Scientific Examination of the University of London under the direction of 
Prof. RAY LANKESTER and Prof. OLIVER commence on APRIL 15 

Students can enter as late as MAY 1. 

Apply to the SecrETARY or to Prof. LANKESTER at U niversity College, 
London, Gower Street, W.C. 

E. RAY LANKESTER, M.A... LL.D., 
J]. M. HORSBURGH, M.A., Secretary. 


UNIVERSITY COLLEGE, LONDON. 
FACULTY OF MEDICINE. 


The Classes re-commence on MAY 1, and are so arranged as to afford 
a convenient opportunity for Students to commence their Medical Course. 
Full information may be obtained from the Office of the College, Gower 


Street, W.C. 
ate JOHN WILLIAMS, M.D., Dean. 
j. M. HORSBURGH, M.A., Secretary. 


F.R.S., Dean. 
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Sats by Auction. 


MONDAY, APRIL 14. 
IMPORTANT SALE OF SCIENTIFIC BOOKS. 


at his Great Rooms, 38 King Street, Covent Garden, on MONDAY, 
\PRIL 14, at half-past 12 precisely, the Library of the late Dr. 
Arruur WALLER, of Gibson Square, Islington, together with other 
eo Natural History Work-, comprising Sharpe’s 
Alcedinidz,”” Shelley’s ‘‘ Monograph of _Nectarinide.” Latham’‘s 
 Geneval Synopsis of Birds, ” Levaillant’s ‘* Histoire Nz uturelle des 
Perro juets,” De Souaucé’s “* Iconographie des Perroquets,”” ( sould’s 
‘Mammals of Austral.a,’’ “* Birds of Asia,’ *Monograph of ‘Tre chi- 
lidz,”’ ‘* Monograph of ishz ump hastids x,"’ Gould's and Sharpe’s * Birds 
of New Guinea. ’ Sowerby’s “‘knglish Botany ” edited by J. T. B. 
syME, Reeve’s “* Cunchologia Iconica,” Vols. I. to X., and many other 
important I{lustrated Works. 


On View Saturday prior from 10 to 4, and Morning of Sale, and Catalogues | 
had 


ad. 
rUESDAY AND WEDNESDAY, APRIL 22 anpb 23. 


BY HOWARD VAUGHAN, Eso., F.E.S. 


MR. J. C. STEVENS will Sell by Auction 
at his Great Rooms, 38 King Street, Covent Garden, on TUESDAY 
ud WEDNESDAY, APRIL 22 and 2:, at half-past 12 precisely each 
day, the above-named Vz alual le and Well-known Collection, made with 
great care, and in which the Specimens are all Authentic, and mostly 


Labelled, and in-the finest condition, and is remarkably rich in VARTE- | 


tHE S and LOCAL FOR MS, and comprises Fine Series of Chryso- 
phanus dispar, Noctua subrosea ond many other Rare and Extinct 
Species, Valuable Herm: aie ites, Scoparie, and Pterophori. The 


excellent C ab.nets in which the Collection is contained will te included 
| 


in the Sale. 


On View the Day prior, 10 to 5, and Morning of Sale, and Catalogues 


had. 
The Crambide and ‘Tortrices are not offered on the present occasion, but 
will be Sold early in MAY, Date of which will be announced in next 
\dvert.sement. 


WILLIAM WESLEY AND “SON, 


Scientific Booksellers and Publishers, 
28 ESSEX STREET, STRAND, LONDON. 


Just Published, Price 3d. 


A Classified Catalogue of New and SECOND-HAND WokkKS in 


ASTRONOMY, 
MATHEMATICS, 
PHYSICS. 


W. WESLEY & SON, 28 Essex Street, Strand, London. 
By LIONEL S. BEALE, M.B., F.R.S., 


Professor of Medicine in King’s College, London. 


HOW TO WORK WITH THE MICROSCOPE. too | 


Plates. 21s. (Harrison and Sons.) 
OUR MORALITY AND THE MORAL QUESTION, 2s. 62. 
too FIGURES OF URINARY DEPOSITS. 5s. 
URINARY AND RENAL DERANGEMENTS AND CAL- 

CULOUS DISORDERS, er and Treatment. Now Ready, ss. 
SLIGHT AILMENTS. Pp. 275. 5s. 
THE MICROSCOPE IN MEDICINE, 86 Plates. aus. 
BIOPLASM : Introduction to Medicine and Physiology. 6s. 6d. 
PROTOPLASM. (New Edition preparing.) 
ON LIFE AND ON VITAL ACTION. ‘5s. 
THE MYSTERY OF LIFE. 3s. 6d. 
LIFE THEORIES AND RELIGIOUS THOUGHT. 5b. 6a. 
THE ‘“*MACHINERY” OF LIFE. 2s. 
DISEASE GERMS. (Soiled Copies only.) 8s. 6d. 

London: J. & A. CHURCHILL. 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
Principat—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888. 


NATURE 


> Monaaeeet MOUNTED OBJECTS of every description. see List. 
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HENRY EBBAGE, 


344 CALEDONIAN ROAD, LONDON. 





MICROSCOPES for Recreation or Research. 


MR. J.C. STEVENS will Sell by Auction | BIOLOGICAL MICROSCOPE, for Analysts, Brewers, | Students, A 


2 Eye-pieces, 4-inch 


reliable instruswent, and unsurpassed at the price 
With rack to coarse 


and f-inch Objectives, mahogany case, £5 5s. 
adjustment, £6 6s 

Go rg sous Poylariz- 
ing, Brilliaut Opaque, and Entertaining Slides for Evening Exhibitions 
s. dozen. Four dozen Slides sent carefully packed, and postage paid, 
for 21s.. to Austrahan Col nies, Belgium, Canada, France, Germany, 
India, New Zealand, South Afr.ca. 


OBJECT CABINETS, ases with Trays, Racked Boxes. 
| POLARISCOPES and all Accessories. 
MOUNTING REQUISITES. — Turn-tables, Section-cutters, Knive 


Scissors, Slips, Clips, Covers Cells, Cements, Labels 


Catalogue Free to all Parts. 


JOHN J. GRIFFIN & SONS, Lr. 


rHE EXTENSIVE COLLECTION OF LEPIDOPTERA FORMED | 


PHOTOGRAPHIC DEPARTMENT. 
MANAGEK~— 
ROBERT MURRAY 
CAMERAS, LENSES. 
SP cial Com ple le Sets, e 


DRY PLATES AND CHEMICALS. 


Well-fitted Dark Room for Use of Amateurs. 
Free Instruction to Beg nners. 
ILLUSTRATED CATALOGUE IN PREPARATION, 


e List upon Application. 





22 GARRICK STREET, COVENT GARDEN, LONDON, W.C 


anaes & SPECTROMETERS 


FOR 


TELESCOPES OR LABORATORY USE, 


With ‘‘ Rowlands’s’’ Metal Gratings, or with Prisms of every Descript 


DISK PRISMS AND MOUNTINGS 


‘or Photographing the Stars «n Secchi’s Plan 


A. HILGER, 


Astronomical and Optical Instrument Maker, 
204 STANHOPE STREET, HAMPSTEAD Koab, 
Lonpon, N.W. 


GOLD MEDAL, Highest Sosoee, Inventions Exhibition, 
1885. 


KING, MENDHAM, & Co., 


Electrical Engineers 
AND 

Manufacturing Electricians. 

SPECIALTIES.—K.M.B. Patent 
Pocket Galvanometer. Price, Post free, 
12s. 9d. ; Case, 1s. 6@. extra. Testing 
Instruments, Primary Batteries, Wims- 
hurst Machines of Improved Pattern. 


Western Electrical Works, 
BRISTOL. 


New ILiustraTeED CATALOGUE, 
Post free, 44d. 
Specially compiled List of Electrica 
Publications, post free, 2d. 


SILVERED- GLASS REFLECTING 
TELESCOPES. 


CALVER’S well-known TELESCOPES received the Highest Award for 
“Excellence and Improvements” at the International Exhibition, London. 
Catalogues and Testimonials, 1s.—G. CALVER, F.R.A.S., Widford, 
Chelmsford. 


SMITH’S PERFECTION CAMERAS, the 
XL, the Az, and the Simplissimus —, are unequi illed. Send one 
stamp for particulars to W. J. SMITH, 58 Tenby Street North, Bir 
mingham. Established 1870. 
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PUBLISHED BY J. & A. CHURCHILL. 


THE QUARTERLY JOURNAL OF MICROSCOPICAL SCIENCE. 


Edited by E. RAY LANKESTER, M.A., LL.D., F.R.S., Honorary Fellow of Exeter College, Oxford, and Jodrell 
Professor of Zoology in University College, London. 
With the co-operation of E. KLEIN, M.D., F.R.S., Lecturer on General Anatomy and Physiology at St. Bartholomew’s 
Hospital, London ; and ADAM SEDGWICK, M.A., F.R.S., Fellow, and Assistant Lecturer of, Trinity College, Cambridge. 





CONTENTS OF No. CXXI., containing 13 Plates, PRICE I0s., 
On Phymosoma varians. By ARTHUR E. SHIPLEY, M.A., The Spinning Apparatus of Geometric Spiders. By Ceci. 
Fellow and Lecturer of Christ’s College, Cambridge, WARBURTON, B.A., Christ’s College, Cambridge. 
and Demonstrator of Comparative Anatomy in the Uni- On Cheetobranchus, a New Genus of Oligochetous Chetopoda, 
versity. By ALFRED Ginps BouRNE, D.Sc. Lond, F.L.S., 
On the Structure and Functions of the Cerata or Dorsal Papille , C.M.Z.S., Fellow of University College, London, and of 
in some Nudibranchiate Mollusca. By W. A. HERDMAN, the Madras University. 
D.Sc., F.L.S., Professor of Natural History in University The Presence of Ranvier’s Constrictions in the Spinal Cord of 
College, Liverpool. Vertebrates. By Dr. Wi1LLIAM TOWNSEND PORTER, of 
Further Observations on the Histology of Striped Muscle. By St. Louis. 
C. F. MARSHALL, M.B., M.Sc., late Platt Physiology PRor. BUrscHLi’s Experimental Imitation of Protoplasmic 
Scholar in the Owens College. Movement. 


*.* Vol. XXX., with Thirty-Eight Lithographic Plates, is Now Ready, bound in Cloth, Price 42s. 


r 7 ik 9 T y , 

rHE MICROTOMIST’S VADE-MECUM ; a Hand-book of the Methods 
OF MICROSCOPIC ANATOMY. By ARTHUR BOLLES LEE, Assistant in the Russian Laboratory of Zoology 
at Villefranche-sur-Mer (Nice) _ Second Edition, much enlarged, 8vo, 125. 6d. 

THE HUMAN FOOT: ITS FORM AND STRUCTURE, FUNC- 
TIONS AND CLOTHING. By THOMAS S. ELLIS, Consulting-Surgeon to the General Infirmary at Gloucester. 
With 50 Illustrations. 8vo, 7s. 6d. 


A MANUAL OF DENTAL ANATOMY, HUMAN AND COMPARA- 


TIVE. By C.S. TOMES, M.A., F.R.S. Third Edition, with 212 Engravings, Crown 8vo, 12s. 6d. 
+ e . . 
A MANUAL OF BOTANY; Including the Structure, Classifications, 


Properties, Uses, and Functions of Plants. By ROBERT BENTLEY, Professor of Botany in King’s College. Fifth 
Edition, with 1178 Engravings, Crown 8vo, 15s. 


KOHLRAUSCH’S INTRODUCTION TO PHYSICAL MEASURE- 
MENTS; with Appendices on Absolute Electrical Measurement, &c. Translated by T. H. WALLER, B.A., B.Sc., 
and H. R. PROCTER, F.C.S. Second English Edition, with 37 Engravings, 8vo, 155. . nine 

FRESENIUS’ QUALITATIVE ANALYSIS. Tenth English Edition. 


Translated from the Fifteenth German Edition and Edited by CHARLES E. GROVES, F.R.S. 8vo, 15s. 


OUTLINES OF ORGANIC CHEMISTRY. By H. Forster Mortey, 


M.A., D.Sc., Joint-Editor of ,“* Watts’ Dictionary of Chemistry.” Crown 8vo, 7s. 6d. 


WATTS’ INORGANIC CHEMISTRY. Edited by Wm. A. TILpEn, 


D.Sc., F.R.S., Professor of Chemistry in the Mason College, Birmingham. Second Edition, Crown 8vo, 8s. 6d. 
Also edited by PRoF. TILDEN. 


WATTS’ ORGANIC CHEMISTRY. Second Edition, Crown 8vo, 10s. 
BLOXAM’S CHEMISTRY ; Inorganic and Organic. With Experiments. 


Edited by J. M. THOMSON, Professor of Chemistry in King’s College, London, and A, G. BLOXAM, Demonstrator 
of Chemistry in the Royal Agricultural College, Cirencester. Seventh Edition, with 282 Engravings, 8vo, 18s. 


VALENTIN’S QUALITATIVE ANALYSIS. Edited and Revised by 
Dr. W. R. HODGKINSON, F.R.S. (Edin.), Professor of Chemistry and Physics in the Royal Military Academy and 
Artillery College, Woolwich. Assisted by H. CHAPMAN-JONES, F.C.S., Demonstrator in the Royal School of Mines, 
&c., and F. E. MATTHEWS, Ph.D., Cooper’s Hill College. Seventh Edition, 8vo, 8s. 6d. 


FUEL AND ITS APPLICATIONS. By E. J. Miutus, D.Sc. F.RS., 


and F, J. ROWAN, C.E. Being the First Volume of ‘‘ Chemical Technology, or Chemistry inits Applications to Arts and 
Manufactures,” edited by Cuas. Ep. Groves, F.R.S., and Wm. THorP, B.Sc. With 600 Illustrations, Royal 8vo, 30s. 


TECHNOLOGICAL HAND-BOOKS. Edited by JoHn GARDNER, 
F.LC., F.C.S., and JAMES CAMERON, F.I.C., Analyst in the Laboratory, Somerset House. 
BREWING, DISTILLING, and WINE MANUFACTURE. With Engravings. Crown 8vo, 6s. 6d. 
BLEACHING, DYEING, and CALICO PRINTING. With Engravings. Crown 8vo, Ss. 
ACETIC ACID and VINEGAR, AMMONIA, and ALUM. With Engravings. Crown 8vo, 5s. 
OILS and VARNISHES. With Engravings. Crown 8vo, 7s. 6d. 
SOAPS and CANDLES. With Engravings. Crown 8vo, 7s. 


LONDON: J. & A. CHURCHILL, 11 NEW BURLINGTON STREET. 
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DIARY OF SOCIETIES. 
LONDON. 
THURSDAY, Aprit 3. 


MATHEMATICAL SocigTy, at 8.—Some Groups of Circles connected with 
Three given Circles: R. Lachlan.—(And perhaps) On the Function which 
denotes the Excess of the Divisors of a Number which I, mod 3, over 
those which 2, mod 3: Dr. Glaisher, F.R.S 

LINNEAN Society, at 8. "—On the Morphology ‘of the Gallinacez : Prof. 
W. K. Parker, F.R.S. 

CHEMICAL Society, at 8.—Researches on the Germination of some of the 
Graminez : Horace T. Brown, F.R.S., and Dr. G. H. Morris.—Note on 
the Hydrosulphides: S. E, Linder and Harold Picton. 


MONDAY, Aprit 7. 
RovaL INSTITUTION, at 5.—General Monthly Meeting. 
* THURSDAY, Aprrit 10. 
INSTITUTION OF ELECTRICAL ENGINEERS, at 8. 
FRIDAY, Aprit 11 
RovaL ASTRONOMICAL Society, at 8. 
INSTITUTION OF CIVIL ENGINEERS, at 7. 
the Carlisle Markets: F. P. Reynolds. 
SATURDAY, Aprii. 12. 
Rovat Boranic SOcIETY, at 3.45. 


30.—Description of the Roof over 


Crown 8vo, Cloth. Price 3s. 6d. per Vol. ; Half Morocco, 6s. 6d. 


THE CONTEMPORARY SCIENCE SERIES. 


EDITED By HAVELOCK ELLIS. 


ALREADY PuBLISHED :— 


THE EVOLUTION OF SEX. By Prof. 
PATRICK GEDIDES and J. ARTHUR THOMSON. With io4 
Illustrations and 322 pages. 


ELECTRICITY IN MODERN LIFE. By 
G. W. DE TUNZELMANN. With 88 Illustrations and 272 pages. 


THE ORIGIN OF THE ARYANS. By 


Dr. ISAAC TAYLOR. With 30 Illustrations and 339 pages. 


PHYSIOGNOMY AND EXPRESSION. 
(Illustrated.) By P. MANTEGAZZA, 336 pages. 

EVOLUTION AND DISEASE. By J. 
BLAND SUTTON, F.R.C.S. With 137 Illustrations and 304 pages. 

THE VILLAGE COMMUNITY. With 


Special Reference to its Survivals in Britain. By G. LAWRENCE 
GOMME, Director of the Folk-lore Society. With numerous Maps 
and Plans. 

THE CRIMINAL. 
With many Illustrations. [April 25. 
THE FOLLOWING WRITERS ARE PREPARING VOLUMES FOR THIS SERIES :— 

Prof. E. D. Cope, Prof. G. F. Fitzgerald, Prof. J. Geikie, E. 
Gonner, Prof. J. Jastrow (Wisconsin), E. Sidney Hartland, Prof. C. H- 
Herford, Prof. Kari Pearson, Dr. C. Mercier, Dr. 
Sidney Webb, Dr. Sims Woodhead, &c. 


WALTER SCOTT, 24 Warwick Lane, Paternoster Row. 


A SEARCH FOR KNOWLEDGE, 
AND OTHER PAPERS. 
By A. N. PEARSON. 


8vo. Price 5s. 


London : 





“It is so fresh, original, and . ee that one luxuriates in it, as in 
some Fypee a ge menial bath.”"— Mr. R I. JOHNSTON, of Tasmania. 

“A colossal and truly magnificent thesis.” —Mr. 
Melbourne Argus. 


MELVILLE, MULLEN, & SLADE, Collins Street, Melbourne. 
London : 12 Ludgate Square. 


Davip Bair in the 





Just Published, with 307 Illustrations, Crown 8vo, Price tos. 6d. 


ELECTRICAL ENGINEERING FOR 
ELECTRIC LIGHT ARTISANS and STUDENTS. (Embracing 
those branches prescribed in the Syllabus issued by the City and Guilds 
‘Technical Institute.) 


By W. SLINGO, 


Principal of the Telegraphists’ School of Science, Director of the Electrical 
Engineering Section, People’s Palace, L< ndon, &c., &e., 


and A. BROOKER, 


Instructor on Electrical Engineering at the Telegraphists’ School of Science, 
and at the People’s Palace, London. 


London: LONGMANS, GREEN, & CO, 








By Havelock Ellis. | 


Cc. we] 
Albert Moll (Berlin), 





NEWTON & CO., 


SCIENTIFIC INSTRUMENT 
MAKERS 
TO HER MAJESTY THE 
QUEEN 
AND THE GOVERNMENT. 





Makers of every descrip- 
tion of OPTICAL and 


for Colleges, Institutions, 
&e. 


Catalogue of 
OPTICAL LANTERNS, 
PROJECTION APPA- 
RATUS, & SLIDES, 3d. 


NEW ILLUSTRATED 
CATALOGUE OF 
SCIENTIFIC APPARATUS, 
144 pages, 6d. 
WIMSHURST ELECTRICAL MACHINE. 


est Quality, 15 in., £5; 18-in., £6 1os. As made for the Science and Art 
Department, and the Universities of Oxford, Cambridge, and London. 


NEWTON & CO., 


3 FLEET STREET, TEMPLE BAR, LONDON, E.C. 


INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 
DENT’S: NEW ILLUSTRATED 
CATALOGUE of HIGH-CLASS 
pow | WATCHES and CLOCKS at 
REDUCED PRICES, sent post 
free on application to E, DENT 
and Co., Makers to the Queen, 


61 STRAND, LONDON, W.C., 
or 4 ROYAL EXCHANGE. 








AMPERE METERS AND VOLT METERS. 
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MINERALOGY. 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 


A Large Collection of Beautiful Mineral Specimens, including a VERY 
FINE GROUP OF SENARMONTITE CRYSTALS, VERY BRIL- 
LIANT MANGANITES, WULFENITES, VANADIMITES, HAR- 
MATOME, from Oberstein and Scotland; NATROLITES, Auvergne ; 
CHILDRENIIES, ARAGONITES, and MELANCPHLOGITE. 


FOSSILS, ROCKS, ROCK SECTIONS, HAMMERS, 
CHISELS, and BLOWPIPE APPARATUS. 
Precious Stones for Collectors and Mounting. 
COLLECTIONS FOR SIUDENTS AND PROSPECTORS. 


Lessons piven. Catalogues Free. 


F. H. BUTLER, M.A. Oxon., Assoc.R.S Mines, | 


NATURAL HISTORY AGENCY, 
18 BROMPTON ROAD, LONDON, 
Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest, 


Begs to announce that he has REMOVED his extensive Collections to 
more Commodious Premises at the above Address, and has thus secured 


greatly increased fac.lities fur the execution of Orders. 


A Large Assortment of Hammers of New Pattern, for all classes of 
collectors, has just been added to Stock, also a fresh Series of Micro- 


* British Petr 


Rock 


sections illustrative of Teall’s graphy.” 


MINERALOGY AND GEOLOGY. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, AND MUSEUMS 

EVERY REQUISITE FORK PRACTICAL WORK, CABINETS. 
CASES, APPARATUS OF ALL KINDS. 


The Largest Stock in England of Rocks, Rock-Sections, 
Minerals, Fossils, 


New Catalogues and Lists now ready, Free, 0/ 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


“GEOLOGICAL COLLECTIONS. | 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 
200 ditto, 50s. The best value obtainable. 

Micro-sections of Rocks in great variety. 
and other Geological Requisites. 


THOMAS D. RUSSELL, 
PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


J. T. CROCKETT, 


Maker of every description of Entomological Cabinecs and Apparatus ; 
Store- and Book-boxes, fitted with Camphor-cells ; Setting Boards, Oval or 
Flat, &c. Cabinets of every description kept in stock. SPECIAL INSECT 
CABINETS, with Drawers fitted with Glass Tops and Bottoms to show 
upper and under side without removing insect. Store-boxes specially made 
for Continental Setting, highly recommended for Beetles. All best work. 
Lowest possible terms for cash. Prices on Application. Estimates supplied. 
Trade supplied. Established since 1847. 

Show Rooms—7A Prince’s Street, Cavendish Square, W. (7 doors from 
Oxford Circus). Factories—34 Ridinghouse Street, and Ogle Street, W. 


255.5 


— eS eEeEeOoees 


> 
“ iy 
- ale 
> Eee 
~~ ~- nw 
Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 

Address :—~GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
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MACMILLAN AND CO.’S LIST. 
MYTHOLOGY AND MONUMENTS OF 


ANCIENT ATHENS. Being a Translation of a Portion of th 
* Attica” of Pausenias.s By MARGARET DEG. VERRALL. Wit 
| Introductory Essay and Archzological Commentary by JANE Ek. 
Harwison, Author of ‘‘Myths of the Odyssey,” ‘* Introductory 
Studies in Greek Art,’”’ &c. With Illustrations and Plans. Crow 


8 0, 16s. 
AMONG THE SELKIRK GLACIERS: 
being the Account of a Rough Survey in the Rocky M untain Region 
of British Columbia. By WILLIAM SPOTSWOOD: REEN, M.A, 
F.R.G.>., A.C., Author of ‘* The High Alps of New Zealand.” Crown 


| 8vo, 75. 60. 

ORGANIC EVOLUTION as the RESULT 
of the INHERETANCE of ACQUIRED CHARACTERS ACCORD 
ING to the LAWS of ORGANIC GROWTH. By Dr. G. H 
THEODOR EIMER, Professor of Zoology and Comparative Ana 
tomy in Tiibingen. ‘T'ran-lated by J. T. CUNNinGHaM, M.A., FL R.S.E 
late Fellow of University College. Oxfurd. 8vo, 12s. 6d. 


SCIENTIFIC LECTURES. By Sir John 
LUBBOCK. F.R.S., D.C.L., LL.D., &e. Second Edition, Revised 
and Enlarged. vo, 8s. 6d 

THE THEORY OF DETERMINANTS. 
inthe HISTORICAL ORDER of its DEVELOPMENT. Part i 
Determinants in General: Leibnitz, 1693, to Cayley, 1241 by 
‘THOMAS MUIR, M.A., LL.D, F.R.S.k., Author of ** A Theory . f 
Determinants,”’ & 3 6 


c. vo, 10S. 

FOUR - FIGURE MATHEMATICAL 
TABLES. Comprising Logarithmic and Trigonometrical ‘Tables, an 
Tables of Squares, Square Roots, and Reciprocals, By J. ‘I. BOI 
‘TTOMLEY, M.A., F.R.S.E., F.C.S., Lecturer in Natural Philosoph, 
in the University of Glasgow. Second Edition, Enlar.ed. 8vo, 2s. 


MACMILLAN AND CO., LONDON. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN 
TERN, used by W. Lant CarPEnTER, Esq., Prof. Forses, B. J. MALLE 
New Oxyhydrogen Microscope. Grand Results. Docwra Triple 
Patent Pamphagos Lantern Science Lectur 
Elaborately Illustrated Catalogue 
HUGHES 


6d 


Esq. 
Prize Medal, Highest Award. 
Sets. Novelties Cheapest and Best. 
300 Pages, 1s. ; Postage, 5@. Smaller do.,6d. Pamphlets Free. 
Specialist, Brewster House, Mortimer Road, Kingsland, N. 


OSTEOLOGICAL SPECIMENS, 
MODELS, &c.—MOORE BROS., 49 Hardman Street, Liverpo: 
Price List, ‘Three Stamps. 

> CHEAPEST HOUS! 

GEO. REES FAPEST HOU 
The 

Most Important EN GRA. Y, INGS, 

at Lowest Prices, 


Pictures 
ETCHINGS. 


by all the 
Principal Artists 
A Large Selection of Sporting Pictures. 
COVENT GARDEN, 





of the 
Present Day. 
115 STRAND; 41-43 RUSSELL STREET, 


SUBSCRIPTIONS TO “NATURE.” 


s. ad. 
Lee eee ee eee 
Bieligentiy. cw ccc ete s ET 
OS eee eee See 2 oe oe! 

To the United States, the Continent, &c. :— 
MR a6 8 3 8 se SS ee oe 
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0 ae oe ee eee ee 

To India, China, and Japan :— 
, eee 2 ee eee ee 
PEE S606. eae ine eee ae ae 
Ns a & eee eee ane eee ee 


CHARGES FOR ADVERTISEMENTS. 


Three Lines in Column 2s. 6d. 9¢. per Line after. 


Za @ 
One Fighth Page, or Quarter Column . o 18 
Quarter Page, or Halfa Column ..... 115 O 


Half a Page, ora Column .........+ 3 § © 
EA ek a a Be ee ee Oe 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 
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BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. It has been adopted in 


the principal Banks, Public Offices, and Railway Companies throughout 


Ireland. 
{t writes almost instantly full black. | Flcews easily from the Pen. 
Does not corrode Steel Pens. Blotting-paper may be applied at the 
{scleanly to use, and not liable to Blot. moment of writing. 
Can be obtained in London, through Messrs. Barctay & Sons, Farring- 
jon Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER Limited), Dublin. 

Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type- Writing, are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &c. 


AUTOCOPYIST DEPT. (A.E.T.Co., La.), 


London Wall, London, and 52 Princess Street, Manchester. 


WEAK AND DEFECTIVE SIGHT.— 
SPtCTACLES scientifically adapted to remedy impaired vision by 
Mr. ACKLAND. Surgeon, daily, at HorNE AND THORNTHWAITE’s, 
Opticians to the Queen. 416 Strand, London. The weak-sighted should 
read Ackland’s ‘‘ Hints on Spectacles.” 6d., post free. 
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MADE WITH BOILING WATER, 


EPPS’S 


CRATEFUL—COMFORTINC. 


COCOA 


MaDF& WITH BOILING MILK, 


FRY’S 


Pure Concentrated 





Paris Exhibition, 


Gold Meda 
awarded to 
J. S. Fry & Sons. 











AN 


COCOA 


Tay) FALLra1 


For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all skin Diseases it is unequalled. 


MANUSCRIPT COPYING 


By Typewriter. Special attention given to Papers on Technical Subjects 
for Public Reading. _ 
Price, 1s. 3a. per 1000 Words. Manifold Copies, 1s. per 1000 Words, 








| STANDARD TYPEWRITING CO., 90 & gr Queen St. (third floor), E.C. 
Ww. 


and at 38 Arlington Square, N., and 41 Goldney Road, 


























See: PRICE + LIST. 


Pca Bros Brewers, London. SW. 

















WIMSHURST MACHINE. 


Works in any Weather. 


Size giving 4: Sparks, £4 10s, 


SCHOOL APPARATUS, 


Approved by Science and Art Department. 


6 CHARING CROSS ROAD, W.C, 





PERKEN, SON, & RAYMENT, 


ESTABLISHED 1852. 99 HATTON GARDEN, 


CATALOGUE FREE 
seaapms ft the Trade London, E.C. 


1 Profession. 


MANUFAC roan PHOTOGRAPHIC APPARATUS 


Of every description. 


“OPTIMUS” PHOTOCRAPHIC SETS “ OPTIMUS” MAGAZINE CAMERA “OPTIMUS” PHoTocnaPHic Lenses 


With Tripod and every necessary complete. 


’ Carries Twelve 
For Plates For Plates Dry Pia Plates. 
4h by 3, \e MA 6h by 43, No Dark Slides. 


£3 8s. £5 15s. Plates ch: changed 
by turning a 
Button. 


Pictures 4} by 3} inches. 


RAPID EURYSCOPE, 


The most ee _/ ** There is no doubt of 
convenient 5 : 
yet invented its proving a most use- 
; ful lens.’—J. Trae 
Price, or a 
with Lens and Tayior, British Four- 


Shutter, ‘ nal of Photography. 
£6 Gs. oiniad 
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W. WATSON & SONS, ‘i=! 2 4005 snr. oTaEs, MEALS oy atin Eshoos inctaig 


NEW, RARE, AND INTERESTING MICROSCOPIC OBJECTS. 


New Slide, containing about 200 various Diatoms from St. wan, Trans. Section of Tentacle of Sea Anemone, showing Thread Cells, &c. 1 
Hungary—very fine ove ove oe oo 6 Trans. Section of Ascaris from Horse, showing Alimentary Canal, Ovi- 
Type Shide of about 60 Diatoms fro n , Simi birske . ew ducts, Urerus, Muscle, &c. oon “se oe 

Very beautiful Group of Eggs of Butterflies, Moths, &c. —Opaque an Amphioxus—Trans. Section through ‘Pharynx 

Type Slide of Eggs of Butterflies, Moths, fe. 7 on omg named «.- 18 Phantom Shrimp (Cafrel/a linearis) 

Strewed Diatoms from North Sea, Cuxhaven—Opaque.. pm wo 2 Kidney of Snail—Typical Crustacean ove 

Elytron of Diamond Beetle, Cyphus—very brilliant... ee oo 2 | Sponge Spicules from Jeremie, in Group—very curious.. 

Fluke from Sheep (Fasciola hepatica)—Stained . I Hydra vulgaris, with ‘Ventacles extended.. 

Very fine Arranged 9 of various Diatoms—suitable for . Soirtes, Pediculus capitis, Male, Female, Egg, and Larva—on One Slide 
&c. ose ose on . Horizontal Section of Foetal Hand, showing commencement of ossi- 

Distillation ‘from V apour of C ‘oke— for Pola aris sope " ° fication in metacarpal bones ooo Ee ae ose ese 

Any of the above umnnted on receipt of Remittance for Price. 


ILLUSTRATED CATALOGUE OF MICKOSCOPES, &c. 
CLASSIFIED LIST OF 40,000 FIRST-CLASS OBJECTS forwarded Post free on application to— 
W. WATSON & SONS, 0P7/CIANS TO HER MAJESTY’S GOVERNMENT, 


313 HIGH HOLBORN, LONDON, W.C. 


AND 251 SWANSTON STREET, MELBOURNE, AUSTRALIA. ESTABLISHED 1837. 


TO H.R.H. THE PRINCE OF WALES, THE EMPRESS OF GERMANY, &c 


Ye BRAND & CO.’S 
Deas Al SAUCE. 
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SOUPS & Oo WN 
\' 
Sas, ag A FINE TONIC AND 


DIGESTIVE. 





SSENCES of BEEF, Lire ae 


T, = 
MUTTON VEAL & CHICKEN. rv 5! An excellent relish for “ fish, flesh, 
_ SEASTURTLE Sour s TEM. QA and fowl.” 
— ,MEAT LOZENCES &&: [497 
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cutting, &c. 
ted, 


L 
MANCHESTER. 


“OTTO” 

=, GAS-ENGINE. 
Ons COMBINATION 

5-MAN “OTTO” AND PUMP, 


2-MAN TO 100 H.P. INDICATED. 
Suitable for Country Mansions. 


OVER 31,000 SO 
Pri Pump can be disconnected at pleasure, ana 


Engine used for other purposes, such as driving 

amateur’s workshop, laundry machinery, chaf- 

CROSSLEY BROS,, 
imi 


CROSSLEY’S 


(st 


TER. 








NGTON STANDARD TYP 


A WORD TO BUSINESS MEN. 


You cannot afford to do your writing in the old way. , The 
wating 7 yy work of our machines. is plain and business- like, obviating all 
is mistakes in reading. Several copies can be made at one writing 

” by the use of carbon paper. Excellent letterpress copies can be 
taken. Our improved machine has been adopted in all the Departments of the Govern- 4 
ment Service, and is being very generally introduced by all leading business houses. Does 
not this argue that the Typewriter should be worth something to you? The Machines . 
can be furnished with special — -boards to suit any purchaser’s line of business. 

-rincipal Office— 
LONDON: 100 ee STREET, ‘E.C., corner of Leadenhall Street. 
LIVERPOOL: CENTRAL BUILDINGS, NORTH JOHN STREET. 
Branch Offices; BIRMINGHAM : 88 COLMORE Row. 


MANCHESTER : 8 MOULT STREET. 
Write for Full Information. 
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~ Printed by RicHarp Cay AND Sons, Limirep, at 7 and 8 Bread Street Hill, Queen “Viesoria Street. in the City of Londen, and Published oy 
MACMILLAN AND Co., at the Office, 112 Fourth Avenue, New York.—Tuurspay, April 2, +89¢. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH. 


| No. 1067, VOL. 41.] THURSDAY, APRIL 10, 1890. [PRICE 15 CENTS. 


Registered as a Newspaper at the General Post Office.] [All Rights are Reserved. 


scinis’s Binnal Laem, NALDER BROS. & CO. 


AS MADE FOR 


Oxford and London University SEND FOR NEW EDITION OF 
Extension Lecturers, &c. ‘ 


Highest quality omy, £14 14. ILLUSTRATED CATALOGUE 


New Catalogue of Optical Lanterns, | 
Projection Apparatus, and Scientific | ol 


and other Slides, Four Stamps. | E LE CT R ICA L & OT HE R S C IE N T I FI C 
NEWTON & CO., | 


Opticians to the Queen and INSTRUMENTS. 


the Government, 
| S & CO 5 


_ 3 FLEET STREET, LONDON. 
132 HORSEFERRY ROAD, 
WESTMINSTER. 


, TELEPHONE No. TELEGRAPHIC ADDRESS, 
= 3120. SECOHM, LONDON. 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, NEGRETTI & ZAMBR A’S 


ST. TIBB’S ROW, CAMBRIDGE. 
rere SPECTACLES. 


MAKERS OF 
w 
PHYSICAL, PHYSIOLOGICAL, BOTANICAL, AND 7 sa vas POneer Oe 


SCIENTIFIC APPLIANCES GENERALLY, | Carefully adapted to any sight, a Register of which is kept for 
Descriptions of which may be obtained on application. future reference. 





| 


| 
Drawings made on Stone and Wood, and the most refined work in Lithography | 
and Colour Printing, as well as the various processes connected with | 
Photography, done on the premises. | 
Sole Authorized Makers of Pror. Ewinc’s SEISMOMETRIC APPARATUS. 
Quartz Fibres made as described by Mr. C. V. Boys. 


§ Agents for the Microscopes of Car. Zetss, of Jena, and for the Earthquake 
t Model (made in Japan) of Pror. SEKiva. 


: ‘ NEGRETTI AND ZAMBRA make a Speciality of Spectacles f 
Now Ready, Vol. XI., No. 3. AND ZAMI ake a Speciality spectacles for 
then vi | Lawn Tennis, Billiards, Fishing, Riding, and Shooting. 


Price to Subscribers 21s. per Volume, post free. 


THE JOURNAL OF PHYSIOLOGY.;NEGRETTI & ZAMBRA, 
Edited by MICHAEL FOSTER, M.D., F.R.S. ScIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
Published by the Proprietors and sold on their behalf at 38 HOLBORN VIADUCT, E.C. 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY'S WORKS, | Branches: 45 CORNHILL; 122 REGENT STREET. 
; , ' | Photographic beudio—C RYSTAL PALACE, Sydenham. 
ST. TIBB'S ROW, CAMBRIDGE, Telephone No. 6583. Telegraphic Address : ‘‘ Negretti, London.” 
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THE LONDON HOSPITAL MEDICAL 
COLLEGE. 


The SUMMER SESSION will commence on THURSDAY, MAY 1. 

The Hospital, which is the largest general Horpital in the Kingdom, con- 
tains nearly 800 beds, all in constant use. There are wards for accidents, 
surgical and medical cases, diseases of women and children, and ophthalmic 
cases. Special departments for diseases of the eye, ear, throat, skin, and 
ceeth, and for cancer, tumours, diseases of the bladder, piles, and fistula. 
Number of in-patients last year, 8873; out-patients, 101,548 ; accidents, 
7456 

Surgical operations daily 

APPOINTMENTS.—Resident Accoucheur, House Physicians, House 
Surgeons, &c. Forty ofthese Appointments are made Annually. Numerous 
Dressers, Clinical Clerks, Post-moriem Clerks, and Maternity Assistants are 
appointed every Three Months All Appointments are Free. Holders of 
Resident Appointments are also provided Free Board. The New College 
Guildings are now complete, and afford more than double the former 
accommodation 

SCHOLARSHIPS AND PRIZES.—Twenty Scholarships and Prizes 
are given annually. S:udents entering in May are eligible to compete for 
he feur Entrance Scholarships in September. 

Luncheons or Dinners, at Moderate Charges, can be obtained in the 
Students’ Club 

N_ B.—Special arrangements have been made to meet the requirements of 
he Examining Board .n England so as to enable Students entering in May 
to pass Part I. (Chemistry and Chemcal Physics), and Part II. (Materia 
Medica and Pharmacy) of the First Examination in July. 

The London Hospital is now in direct communication with all parts of the 
Metropolis. ‘he Metr politan District and other Railways have Stations 
within a Minute’s Walk of the Hospital and College. 

for further Information apply Personally or by Letter to 


Mile End, E. MUNRO SCOTT, Warden. 
ROYAL INSTITUTION OF GREAT 
BRITAIN, 

ALBEMARLE STREET, PICCADILLY, W. 

Tuesday Next (April 15), at 3 o’clock—The Hon. Georce C. Broperick, 
t).C.L.: First of ‘Three Lectures on ‘* The Place of Oxford Univers.ty in 
i-nglish History.” Half-a-Guinea the Course. 

‘Thursday (April 17). at 3 o'clock —Prof. C. V. Boys, F.R.S.: First of 
Uhree Lectures on ‘* The Heat of the Moon and Stars.” Half-a-Guinea. 

Saturday (April 19) at 3 o’clock—Cartain W. De W. Abney, R C.B., 
¥.RS.: First of Three Lectures on *‘Colour and its Chemical Action.” 
Half a-Guinea. 

Subscription to all the Courses in the Season, Two Guineas. 

Phe Friday Evening Meetings will be resumed on April 18, when Sir 
PREDERICK BraMwe Lt, Bart., F.R.S., will give a Discourse on ‘*‘ Welding 
%) Electricity,” at 9 o'clock. To these 
Frien is only are admirted. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E. 


VYhe SUMMER SES~-ION will commence on MAY 1. Students enter- 
éug in the Summer are eligivle to compete fur the Science Scholarships of 125 
Guineas and £60 awarded in October 

‘There are numerous Prizes and Scholarships, and all Appointments are 
open to Students, without extra charge. 

Specia! Classes for the Examinations of the University of London are 
veld throughout the year. A Kegister of approved lodgings, and of private 
€amilies receiving Students to reside, is kept in the Secretary’s Office. 

Prospectus and all particulars may be obtained from the Medical 
Secretary, Mr. G. RENDLE 

E. NETTLESHIP, Dean. 


LEEDS MECHANICS’ INSTITUTION 
AND LITERARY SOCIETY. 


‘The Directors invite applications for the post ofp HEAD MASTER of the 
SCHOGL OF SCIENCE AND TeCHNOLOGY and TEACHER OF 
«<HEMISTRY to the Boys’ and Girls’ Schools in connection with the In- 
stitution, the present Head Master having been elected to the Head Master- 
ship of the Merchant Venturers’ School, Bristol. The Master appointed 
will be expected to take the classes in Theoretical and Practical Inorganic 

ind Organic Chemistry, and to exercise a general supervision over the other 

classes of the School of Science. The School buildings are new, and furnished 
with all necessary materials and apparatus for science teaching. Salary, 
martly fixed and partly dependent upon results, amounts to about £280. 

full partculars may be had from the SecrETARyY, to whom applications 

must ke sent not later than April 23. 


1 
LONDON GEOLOGICAL FIELD CLASS, 1890. 
Directed by Prof. H. G. SEELEY, F.R.S. 

SECTION C—GEOGRAPHICAL, 

The Excursions of this Section of the Society are arranged for the Prac- 
«ical Study of Geography. Its method is to visit Types of Rivers, Valleys, 
Hvils aad Hill Ranges on Saturday Afternoons; to observe the Character- 
estics of these physical features of the Country, and to Study the Conditions 
whick have produced them. 

First Excursion APRIL 12, 1890. 

Yor Particulars, apply to Joun Kipp, 74 Brighton Road, South- 
Hornsey, N. 

_ N.B.—As there are only a few Vacancies to be filled up, early application 
Es requested. 


Meetings Members and their | 


LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Paludicella Ehrenbergi, with sketch 
and description. He also sent out Lophopus crystallinus, Argulus foliaceus, 
Corethra, Trout Ova, Philodina roseola, Floscularia, Corethra plumicornis, 
Melicerta ringens, Stephanoceros ; also Amoeba, Hydra, Vorticella, Crayfish, 
Dog-Fish, Amphioxus, and other Specimens for Biological Laboratory work 

Weekly Announcements will be made in this place of organisms T. B 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1s., 
or Twelve Tubes for 10s. 6d. 
Portfolio of Drawings, Eleven Parts, 1s. each. 


UNIVERSITY COLLEGE, LONDON. 
FACULTY OF MEDICINE. 


The Classes re-commence on MAY 1, and are so arranged as to afford 
a convenient opportunity for Students to commence their Medical Course. 
Full information may be obtained from the Office of the College, Gower 


Street, W.C. 
JOHN WILLIAMS, M.D., Dean. 
j. M. HORSBURGH, M.A., Secretary. 


BIOLOGY (Zoology and Botany). 
Courses adapted to the requirements of Candidates for the Preliminary 
Scientific Examination of the University of London under the direction of 
Prof. RAY LANKESTER and Prof. OLIVER commence on APRIL 15. 
Students can enter as late as MAY 1. Z } 
Apply to the SecreTArY or to Prof. LANKESTER at University College 
London, Gower Street, W.C. 
E. RAY LANKESTER, M.A., LL.D., F.R.S., Dean. 
J. M. HORSBURGH, M.A., Secretary. 


CAVENDISH COLLEGE, CAMBRIDGE. 


An EXAMINATION will be held on TUESDAY, July 8, and following 

days, for One Scholarship of £50 and Six Scholarships of £30 a Year, oper 
! to Students under 18 Years on October 1, 18900. Candidates may offer one 

or more of the following Sul:jects ;— 

Classics, Mathematics. Natural Science, Modern Languages. 

The College Fee for Board, Lodging, and Tuition is £25 for each of the 
Three University Verms, and {15 for Residence in the Long Vacation 
For further information apply to the MASTER. 


GUY’S HOSPITAL, 
ENTRANCE SCHOLARSHIPS. 

Two OPEN SCHOLARSHIPS in Classics, Mathematics, and Moderi 
Languages : one of the value of 1co Guineas, open to Candidates under x 
Years of Age, and one of 50 Guineas open to Candidates under 25 Year 
of Age. 5 r i 

Two OPEN SCHOLARSHIPS in Chemistry, Physics, and Biology 
one of the value of 125 Guineas and another of 50 Guineas, open to Candi 
dates under 25 Years of Age. 

For further particulars, ap 











ply to the Dean, Guy’s Hospital, S.E. 


|GUY’S HOSPITAL MEDICAL SCHOOL. 


UNIVERSITY OF LONDON PRELIMINARY SCIENTIFIC 
M.B. EXAMINATION. 
Instruction is given in all the subjects of the above Examination t 
GUY’S HOSPITAL during the Winter and Summer Sessions. » The Fee 
for the whole Course is ‘I'en Guineas. The Classis not confined to Students 


of the Hospital. ; i 
For further particulars, apply to the Dean, Guy’s Hospital, Southwark, 


VICTORIA UNIVERSITY. 
THE YORKSHIRE COLLEGE, LEEDS. 


The THIRD TERM begins WEDNESDAY, APRIL 16. 
will be taken for most of the Classes. 
Prospectus free from the SECRETARY. 


New entries 





THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
Principat—DR. H. J. WEBB, B.Sc. 
Th h practical and scientific Training in Agriculture. Preparation 
for he Citeaien. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used by W. Lant CARPENTER, a ~ Prof. Forses, B. J. MALDE®, 
Esq. New Oxyhydrogen Microscope. rand Results. Docwra Triple, 
Prize Medal, Highest Award. Patent Pamphagos Lantern Science Lecture 
Sets. Novelties Cheapest and Best. Elaborately Illustrated Consioge= 

joo Pages, ts. ; Postage, 5d. Smaller do.,6d. Pamphlets Free. HUGHES, 
| Specialist, Brewster House, Mortimer Road, Kingsland, N. 
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Sales by Auction. — 


MONDAY, APRIL. 14. 
IMPORTANT SALE OF SCIENTIFIC BOOKS. 
MR. J.C. STEVENS will Sell by Auction 


at his Great Rooms, 38 King Street, Covent Garden, on MONDAY, 
APRIL 14, at half-past t2 precisely, the Library of the late Dr. 
Arruur WALLER. of Gibson Square, Islington, together with other 
Valuable Natural History Works, comprising Sharpe’s “* Monograph 
of Alcedinidz,” Shelley’s ‘‘ Monograph of Nectarinide,” Latham’s 

** General Synopsis of Birds. ” Levaillant’s ‘‘ Histoire Nz iturelle des 
Perroquets, ”" De Souaucé’ s. ‘Iconographie des Perroquets,’’ Gouid’s 
*Mammals of Austraha,”’ “ Birds of Asiz a,”’ ** Monograph of Trochi- 
lidz,”’ “‘ Monograph of Rhz ump yhastidz,’’ Gould’s and Sharpe’s “ Birds 
of New Guinea,” Sowerby’s ‘ English Baa ig ” edited by J. T. B. 
Vols. 1. to X., and many other 


SymE, Reeve's ** Conchologia Iconica,” 
Important Iilustrated Works. 


On View Saturday prior from ro to 4, and Morning of Sale, and Catalogues 
had. 


TUESDAY AND WEDNESDAY, APRIL 22 anv 


(tHE EXTENSIVE COLLECTION OF LEPIDOPTERA FORMED 
BY HOWARD VAUGHAN, Eso., F.E.S. 


MR. J. C. STEVENS will Sell by Auction 


at his Great Rooms, 38 King Street, Covent Garden, on TUESDAY 
and WEDNESDAY, “AP RIL 22and 22, at half-past 12 precisely each 
day, the above-named Valuable and W ell known Collection, made with 
treat care, and in which the Specimens are all Authentic, and mostly 

I. abelled, and in the finest condition, and is remarkably rich in VARIE- 
lIES and LOCAL FORMS, and comprises Fine Series of Chryso- 
phanus dispar. Noctua subrosea, and many other Rare and Extinct 
Species, Valuable Hermaphrodites, Scoparia, and Pter: »phori ri. “The 
excellent Cabinets in which the Collection is contained will be included 
in the Sale. 

On View the Day prior, 10 to 5, and Morning 

ad. 


of Sale,.and Catalogues 


The Crambidz and Tortrices are not offered on the present occasion, but 
will be Sold early in MAY, Date of which will be announced in next 
Advertisement. 





MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, wW. 
ESTABLISHED 1840. 


A Large Collection of Beautiful Mineral Specimens, including a VERY 
FINE GROUP OF SENARMONTITE CRYSTALS, VERY BRIL- 
LIANT MANGANITES, WULFENITES. VANADIMITES, HAR- 
MATOME, from Oberstein and Scotland: NATROLITES, A: uvergne 
CHILDRENITES, ARAGONITES, and MELANGPHL( GITE. 
FOSSILS, ROCKS, ROCK SECTIONS, HAMMERS, 

CHISELS, and BLOWPIPE APPARATUS. 


Precious Stones for Collectors and Mounting. 
COLLECTIONS FOR STUDENTS AND PROSPECTORS. 
Catalogues Free. 





Lessons given. 


BRYCE-WRIGHT’S MUSEUM, 


26 SAVILE ROW, LONDON, W. 

(OFF REGENT STREET), 
Contains Minerals, Precious Stones, Stone Implements (Palzeo- 
lithic and Neolithic) ; also New Zealand Jade Meres, Tikis, and 
other Savage Weapons, Bronze Implements ; Works of Art in 
Jade, Rock Crystal, &c.; Vases and Table-Tops in Stone ; 
\rms and Armour, and other Specimens of Natural History, all 
of which are 

FOR SALE AT THE LOWEST PRICES. 
ESTABLISHED 1845. 
Boxes sent upon Approval, 


On parle frangais. Man spricht Deutsche. 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 255. ; 
200 ditto, sos. The best value obtainable. 

Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 
PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


NATURE 


Late 277 STRAND. | 
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le. H. BUTLER, M.A. Oxon., Assoc.R.S. Mines, 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON;. 
Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest, 


Begs to announce that he has REMOVED his extensive Collections to 
more Commodious Premises at the above Address, and has thus secured 
greatly increased facilities for the execution of Orders. 

A Large Assortment of Hammers of New Pattern, for all classes of 
Rock-collectors, has just been added to Stock, also a fresh Series of Micro 
sections illustrative of Teall’s ‘‘ British tia “ 


"MINERALOGY AND GEOLOGY. 


SPECIAL ee TYPICAL COLLECTIONS _ STUDENTS 
ECTURERS, AND MUSEUM 

EVERY REQUISITE FOR PRACTICAL WORK, CABINETS 
ASES, APPARATUS OF ALL KINDS. 


The Largest Stock in England of Rocks, Rock-Sections, 
Minerals, Fossils. 


New Catalogues and Lists now ready, Free, of 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


J. T. CROCKETT, 


Maker of every description of Entomological Cabinets and Apparatus 
Store- and Book-boxes, fitted with Camphor-cells ; Setting Boards, Ova) or 
Flat, &c. Cabinets of every description kept in stock. SPECIAL INSECT 
CABINE TS, with Drawers fitted with Glass Tops and Bottoms to show 
upper and under side without removing insect. Store-boxes specially made 
for Continental Setting, highly recommended for Beetles. All best work 
Lowest possible terms for cash. Prices on Application. Estimates supplied. 
Trade supplied. Established since 1847. 

Show Rooms—7a Prince’s Street, Cavendish Square, W. (7 doors fro x: 
Oxford Circus). Factortes—34 Ridinghouse Street, and Ogle Street, W. 





Excellent Copies of the actual, natural Handwriting, alse 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, ana 
Type-Writing, are easily, quickly, and cheaply produced by the 


‘(AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &c. 


AUTOCOPYIST DEPT. (A.8.T.Co., La.), 
London Wall, London, and 52 Princess Street, Manchester. 
THIS 


HOLLOWAYS PILLS Rae 


Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI- 
FIER of the BLOOD; a Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 
and is unequalled in Complaints incidental to Females. 


SILVERED-GLASS REFLECTING 
TELESCOPES. 


CALVER’S well-known TELESCOPES received the Highest Award for 
‘*Excellence and Improvements” at the International Exhibition, London. 
Catalogues and Testimonials, 1s.—G. CALVER, F.R.A.S., Widford, 
Chelmsford. 





WEAK AND “DEFECTIVE SIGHT.— 


SPECTACLES scientifically adapted to remedy impaired vision by 
Mr. ACKLAND, Surgeon, daily, at HoRNE AND THORNTHWAITR’Ss, 
Opticians to the Queen, 416 Strand, London. The weak-sighted should 
read Ackland’s ‘‘ Hints on Spectacles,” 6d., post free. 


OSTEOLOGICAL SPECIMENS, 
wee ag me [a BROS., 49 Hardman Street, Liverpool 
rice ist, ree amps. 
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WILLIAM WESLEY AND SON, 
Scientific Booksellers and Publishers, 
28 ESSEX STREET, STRAND, LONDON. 
Just Published, Price 3d. 


A Classified Catalogue of New and SECOND-HAND WORKS in 


ASTRONOMY, 
MATHEMATICS, 
PHYSICS. 


W. WESLEY & SON, 28 Essex Street, Strand, London. 


A SEARCH FOR KNOWLEDGE, 
AND OTHER PAPERS. 
By A. N. PEARSON. 
8vo. Price 5s. 


“It is so fresh, original, and suggestive, that one luxuriates in it, as in 


some invigorating mental bath.”— Mr. RK. M. Jounston, of Tasmania. 


**A colossal and truly magnificent thesis.’—Mr. Davip Bvarr in the | 


Melbourne Argus. 
MELVILLE, MULLEN, & SLADE, Collins Street, Melbourne. 
London : 12 Ludgate Square. 





DIGEST OF MR. HERBERT SPENCER’S WORKS, 
Just Published, 8vo, Cloth, Price rss. 

AN EPITOME OF THE SYNTHETIC 
PHILOSOPHY. By F. HOWARD COLLINS. 
by HERBERT SPENCER. 

**T have read portions taken at random here and there, and have found 
them very well done.”—Mr. Spencer in Preface. 
WILLIAMS & NORGATE, London and Edinburgh. 


Now Ready, Seventh Edition, with 282 Illustrations, 8vo, 18s. 


BLOXAM’S CHEMISTRY, Inorganic and 
ORGANIC. Edited by JOHN MILLAR THOMSON, Professor of 
Chemistry in King’s College, London, and ARTHUR G. BLOXAM, 
Demonstrator of Chemistry in the Royal Agricultural College, Ciren- 
cester, 


London: J. & A. CHURCHILL, t1 New Burlington Street. 


JOHN J. GRIFFIN & SONS, Limiteo, 


MAKERS OF 


CHEMICAL, PHILOSOPHICAL, AND 
PHOTOGRAPHIC APPARATUS, 


22 GARRICK STREET, COVENT GARDEN, 
LONDON. 





CHEMICAL APPARATUS of every description for Analytical Opera- 
tions and Experiments of Demonstration. 
_APPARATUS, DIAGRAMS, and MODELS for Lectures on Mecha- 


nics, Hydrostatics, Acoustics, Light, Heat, Electricity, and other Branches | 


of Physical Science. 
SEND FoR CATALOGUES, FREE ON APPLICATION. 


With a Preface | 


OIL ENGINE 


(PRIESTMAN’S & HUME’S PATENTS), 
NO COAL. NO CAS. NO BOILER. NO SMOKE. 
USES COMMON MINERAL OILS ONLY. 
NO EXTRA INSURANCE CHARGED, 


Royal Agricultural Society’s Silver Medal at Nottingham, 189; 
and at Windsor, 1889. 


_ SUITABLE FOR ANY DRIVING PURPOSES 


Fullest Particulars on application to 


PRIESTMAN BROS., Lro., 


Works: Hull. London Office: 73a Queen Victoria Street, E.c. 


KING, MENDHAM, & Co, 


Electrical Engineers 
AND 


Manufacturing Electricians. 
SPECIALTIES.—K.M.B. Patent Pocket G, 
vanometer. Price, Post free, 12s. 9d.; Case 
1s. 6d, extra. Testing Instruments, Primary Ba 
teries, Wimshurst Machines of Improved Patter 


Western Electrical Works, Bristo| 


New ILLUSTRATED CATALOGUE, PosT FREE, 4}d 
Specially compiled List of Electrical 
Publications, post free, 2d. 


ma STANLEY [tas 


~ 


Mathematical Instrument Manufacturer to H.M. Government, Council ¢/ 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Lllustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 fu 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe. 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 

Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


MADE WITH BOILING WATER. 


EPPS’S 


CRATEFUL—COMFORTING. 


COCOA 


MADE WITH BOILING MILK. 








ry satisfactory 
t has been 

g only 
ig my stay | 
uently tested | 
eet and then 
y return. The 
ttained in the 


high-class work- 


leased with it, and 
d from a six weeks 


Pp 


pretty severe trial with ve 


ROBT. J. ELLERY. 


Aneroid only reached me 
much 


October 10, 1888. 
I am very 
EDINBURGH, May 3r1, 1889. 
Nevis Observatory, and while there 
of testing the admirable qualities of | 
Observer, Scott. Met. Soc. 


ANEROID BAROMETER, 
NOW MADE IN FLAT WATCH SIZE. 
Tue OpsERVATORY, MELBOURNE, 
y—The Watkin 
ago. 
(Signed) 
y 
your new “Watkin” Aneroid. The resul 
, the extreme error noted bein 
-hundredth of an inch. Durin 
ry the Aneroid was fre 
his instrument. 
R. C. MOSSMAN, F.R.M.S., 


ave given it a 
ng it with the standard on m 


gst several unsolicited Testimcnials the two 
btained speak volumes for the 


following have been received by the maker :— 
p and great accuracy you have a 


THE NEW PATENT 


Dear Sir,—I have just returne 


DEar Sir 
three weeks 


h 
r 


Amon 


y taking it down a couple of thousand 


esults. 

Stay at the Ben 

had an opportunit 

most satisfacto 

about the one 

* the Observato 

com 

resu 

manshi| 

manufacture of t 
(Signed) 


ans. 


HICKS, 


MAKER 
8, 9,.& 10 Hatton Garden, London. 


obtained of all Optic 


J. 
To he 


J. 





1890 


——____ 


E 


ENTS), 
IOKE, 
ONLY, 
ED. 
ham, 188, 


‘POSES, 


rD., 
reet, E.C, 


& C0, 


cians, 
Pocket Ga). 

at. ; Case, 
-rimary Par. 
ved Pattern, 


, Bristol, 


T FREE, 4}d 
trical 
J 


Council of 
uments 


Prices, 


of 1862 for 
1 the only 
for Mathe. 


N, W.C. 


—— WY oe Ws 
ton Garden, London. 


obtained of all Opti: 


“we 
8, 9,0& io Hat 


= 6 





INSTITUTION OF ELECTRICAL ENGINEERS, at 8.—On Signalling across 


April 10, 1890] 


DIARY OF SOCIETIES. 
LONDON. 
THURSDAY, Apri 10. 


Rivers in India: W. T. Melhuish.—The Diathermancy of Air in Relation 
to the Efficiency of Incandescent Lamps: Frederick Higgins. 
FRIDAY, Apri 11. 

Rovat ASTRONOMICAL Society, at 8. 

INSTITUTION OF CivIL ENGINEERS, at 7.30.—Description of the Roof over 
the Carlisle Markets: F. P. Reynolds. 

AMATEUR SCIENTIFIC as ry, at 8.—Some Optical Properties of Gems 
and other Minerals : J. Lewis Abbott. 


pr stories APRIL. 12. 
Rovat Botanic SOcIgTY, at 3.45. | 





MONDAY, Apri. 14. 


Rovat GEOGRAPHICAL Soc.ETy, at 8.30.—Journey to the Summit of | 
Kilimanjaro: Dr. Hans Meyer. | 
ARISTOTELIAN Socigty, at 8.—Beauty: Rev. P. N. Waggett. 
| 


TUESDAY, Aprit 15. | 

ZootocicaL Society, at 8.30.—On some New Fishes from the English 
Wealden and Purbeck Beds, referable to the Genera Oligopleurus, Strobi- 
lodus, and Mesodon : A, Smith-Woodward.—Second Report on the Addi- 
tions to the Batrachian Cullection in the Natural History Museum: G. 
A. Boulenger.—On the Structure of Psophia. and on its Relations to other 
Birds: Frank E. Bedderd.—On a Remarkable Antler from Asia Minor : 
R. Lydekker. 

SocigTy OF ARTS, at 8. 

InsTITUTION oF CiviL ENGINEERS, at 8.—The Application of Elec- 
tricity to Welding, Stamping, and other Cognate Purposes: Sir Frederick 
Bramwell, Bart., “F.R.S. 

PHOTOGRAPHIC SOCIETY OF GREAT BRITAIN, at 8. 

Rovat INnsTiruTION, at 3 ~The Place of Oxford University in English 
History: Hon. George C. Brodrick. 

WEDNESDAY, Apriv 16. 

GEOLOGICAL Society, at 8.—Notes on some of the- Palzozoic Rocks of 
North-Western Germany : Prof. A. von Kénen. Communicated by Sir 
Warington W. Smyth, F.R.S.—On the Origin of the Basins of the Great 
American Lakes: Dr. J. W. Spencer.—On Ornithosaurian Remains from 
the Oxford Clay of Northampton: R. Lydekker.—On Certain Physical 
Phenomena exhibited by the so-called ‘* Raised Beaches ”’ of Hope’s Nose 
and the Thatcher Rock, Devon: D. Pidgeon.—Notes on a ‘‘ Wash-out’ 
found in the Pleasley and Teversall Collieries, Derbyshire and Notting- 
— J. C. B. Hendy. Communicated by Dr. W. T. Blanford, 


Roya Mereorotocicat Society, at 7.—The Cold Period at the Be- 
ginning of March 1890: Charles Harding. —Note on the Whirlwind 
which occurred at Fulford. near York, March 8, 1890: J. E. Clark.—On 
the Possibility of Forecasting the Weather by me of Monthly 
Averages: Albert E. Watson.—Rainfall of the Globe : B. Tripp. 

Rovat MICROSCOPICAL Society, at 8, —Fresh- water po of North ey 
W. West.—The State in which Water exists in Live Protoplasm: M. 
Hartog. 

Society oF ARTS, at 8. 

THURSDAY, Aprit 17 

Rovat Society, at 4.30.—The following papers vill probably be read :-— 
Preliminary Note on Supplementary Magnetic Surveys of Special Dis- 
tricts in the British Isles: Profs. Riicker and Thorpe, F.R.S.—Notes on 
some Peculiar Relations which appear in the Great Pyramid from the 
Precise Measures of Mr. Flinders Petrie: Captain Downing, R.A.—The 
Variations occurring in certain Decapod Crustacea; 1. Crangon vulgaris : 
W. F. R. Weldon.—Observations on the Anatomy and Development of 
Apteryx : Prof. T. Jeffery Parker, F.R.S. 

Cuemicat Society, at 8.—Phosphorous Oxide: Prof. T. E. Thorpe, 
F.R.S., and T. E. Tutton. 

LinNEAN Society, at 8. 

ZOOLOGICAL SOCIETY, at 4. 

Royvat InsTITUTION, at 3.—The Heat of the Moon and Stars (the Tyndall 
Lectures): Prof. C. V. Boys, F.R.S 

FRIDAY, Apri 18. 
Society oF ARTS, at 5. 
Rovat InsTITUTION, at 9.—Welding by Electricity: Sir Frederick Bram- 


well, Bart., F.R.S. 
SATURDAY, Aprit 19. 


Rovat InstITuTION, at 3.—Colour and its Chemical Action : Captain W. 
de W. Abney, R E., C.B., F.R.S. 


SPECTROSCOPES & SPECTROMETERS 
TELESCOPES OR LABORATORY USE, 


With “* Rowlands’s”’ Metal Gratings, or with Prisms of every Description 


DISK PRISMS AND MOUNTINGS 
For siete the Stars on Secchi’s Plan. 


A. HILGER, | 
Astronomical and Optical Instrument Maker, 


204 STANHOPE STREET, HAMPSTEAD RoapD, 
Lonpon, N.W. 





GOLD MEDAL, Highest see Inventions Exhibition, 


NATURE 
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DEATH AND DISABLEMENT BY ACCIDENT. 
THE RAILWAY PASSENGERS’ ASSURANCE COMPANY 


Assures £1000 at Death and Full Benefits at £4 per Annum. 
HON. EVELYN ASHLEY, Chairman. 
Annual Income £250,000. 

80,000 ANNUAL POLICYHOLDERS. 

Invested Capital and Reserve Fund £285,000. 
COMPENSATION PAID 


£2,750,000. 
West End Offce:—8 GRAND HOTEL BUILDINGS, W.C 
Head Office :—64 CORNHILL, LONDON, E£.C. 
WILLIAM J. VIAN, Secretary. 








EYESIGHT AND SPECTACLES. 


Homeopathic Review, October 1, 1889 :—‘‘ Parentsand those that 
shrink from using spectacles should read an original book, ‘IS BAD SIGHT 
ON THE INCREASE ?’ 

The School Board Chronicle, August 31, 1889:—‘* Valuable 
information can be gleaned from its pages. 

The Morning Post, July 23. 1889:—‘‘A considerable amount of 
common sense in Mr. Fournet’s arguments.” 


Printed by EVRE & SPOTTISWOODE, 196 fp., 15 Stamps, post free 
Address— 
18 BENTINCK ST., MANCHESTER SQUARE, LONDON, W 


PROPER GLASSES PRESCRIBED, 5s. 


By Author of the Above. Hours, 10 till 7. 
Spectacles and Eye-glasses at Civil Service Store 
Prices. 


NERVOUS EXHAUSTION. 


PULVERMACHER’S WORLD-FAMED 
GALVANIC BELTS 


for the Cure of Nervous Compvaints have received Testimonials from three 
Physicians to Her Majesty the Queen, and over Fifty Members of the Royal 
College of Physicians of London. 





The distressing symptoms of NERVOUS EXHAUSTION, loss of 
MUSCULAR POWER, RHEUMATISM, SCIATICA, PARALYSIS, 
EPILEPSY, &c., are speedily removed by means of 


PULVERMACHER’S World-famed Galvanic Belts: 
which convey the electric current direct to the affected parts, gradually 
stimulating and strengthening all the nerves and muscles, and speedily 
arresting all symptoms of premature waste and decay. 

Dr. V INES, Fellow of the Royal College of Physicians, writes, September 
19, 1885 :—** Having used Mr. PULVERMACHER’S BELTS for many 
years, in the course of medical practice, I am ina position to speak of their 
great value asa curative agent in cases of nervous disease or functional 
malady where Electricity i is likely to be serviceable. I am entirely convinced 
of their efficacy.’ 

Dr. C. HANDF 1ELD Jones, F.R.C.P., F.R.S.. Physician to St. Mary’s 
Hospital, says :—*‘ I am satisfied that Mr. PULVERMACHER isan honest 
and earnest labourer in the field of science, and I think he deserves to meet 
with every encouragement from the profession and scientific men. 

Sir Cuarvtes Locock, Bart., M.D., says :—‘*PULVERMACHER’S 
BELTS are very effective in neuralgia and rheumatic affections, and I have 
prescribed them largely in my practice for other similar maladies, paralys:s, 


&c.”” 
For full Price List and Particulars see new Pamphlet, 


‘“GALVANISM: Nature’s Chief Restorer of Impaired 
Vital Energy.” Post free from 


PULVERMACHER’S 
GALVANIC ESTABLISHMENT. 


194 REGENT STREET, LONDON, 
ESTABLISHED OVER FORTY YEARS. 
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SUBSCRIPTIONS TO * NATURE. * 


s. 
Yearly eae ee 28 o 
Half-yearly. . 2. 2 se eee 14 6 
Quarterly ‘«@ . 7 6 
Tv the United States, the Contant, &c. : 
Yearly ‘ - 30 6 
Half-yearly . s+ oe we 15 6 
Quarterly $+ “ns 8 o 
To India, China, and Japan: oo 
Yearly *.0 * ° . . 32 6 
Half-yearly. . . . a, 16 6 
Quarterly ..... one % aes » £6 


CHARGES FOR ADVERTISEMENTS. 


Three Lines in Column 2s. 6d. 9d. per Line after. 

L & 
o 18 
1 15 
3 § 
6 6 


One Fighth Page, or Quarter Column — 
Quarter Page, or Half a Column 
Half a Page, ora Column ........ 
Whole Paze ee eee 


Money Orders payable to MACMILLAN & CO. 
OFFICE : STREET, STRAND, W.C 


29 BEDFORD 
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THE ENTOMOLOGIST’ Ss MONTHLY 
MAGAZINE. 
Price Sixpence, Monthly. 
Edited we G. Barrett, J. W. Doucias, W. W. Fow.er, M.A., F.L.S 
McLacuian, F <. SauNDERS, F.L.S., and 
TON, F.R.S. 
This Magazine, commenced in 1864, contains standard articles and not¢ 
n all subjects connected with Entomology, and especially on the Insects « 


| the British Isles. 


Subscription—Six Shillings per Annum, post free. 
London: GURNEY & JACKSON (Mr. Van Voorst’s Successors), 
1 Paternoster Row, 


for January 185 


N. B. —A Second Seri es was Cc ommenced with the Number f 


THE ZOUOLOGIST : 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Uhird Series. Edited by J. E. Hartine, F.L.S., F.Z.S,, member of 1! 
British Ornithologists’ Union ; contains— 

Original Articles by well-known naturalists 1n every branch of zoology 
habits of animals; arrival and departure of migratory birds ; occurrence o 
rare birds ; distribution and migration of British fresh-water fish; new o 
rare marine fish; local aquaria; British reptiles; British land and fresh. 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest to those who delight in aatural history 
Reports of the Linnean, Zoological, and Entomological Societies. Review 
of natura! history books. Occasional translations from foreign zoologica 
journals of important and interesting articlesin various branchesof zoology 
There are occasional woodcuts. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 
On the 1st of every Month. 


JOURNAL OF BOTANY, 





BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 
ConTENTS :—Original Articles by leading Botanists.—Extracts, and 
| Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. : 
Price 1s. 3a. Subscription for One Year, payable in advance, 12s. 
London : West. NEWMAN, & CO., 54 Hatton Garden, E.C 


“MANUSCRIPT COPYING 


Special attention given to Papers on Technical Subjects 
for Public Reading. 
Price, 1s. 3d. per 1000 Words. Manifold Copies, 1s. per 1000 Words. 
STANDARD TYPEWRITING CO., go & gt Queen St. (third aa E.C. 
and at 38 Arlington Square, N , and 41 Goldacy 5 Road, 


By Typewriter. 

















PURE -ENGLISH-BEERS 


SOUND § & ‘BRIGHT. Sounn & NutriTIOUS. 


Half- Guinea 


See ' PRICE + LIST. 


Wattham Bro: Brewers, London. SW. 


WIMSHURST MACHINE. 
Works in any Weather. Size giving 4: Sparks, £4 10s. 


SCHOOL APPARATUS, 


Approved by Science and Art Department. 


EARVEWY @2 PEAKE, 


7 6 CHARING CROSS ROAD, W.C, 
PERKEN, SON, & RAYMENT, <2 °c 
, ; g Pematfnpecawe London, BC. 
MANUFACTURE PHOTOGRAPHIC APPARATUS 


Of every description. 


“OPTIMUS” PHOTOCRAPHIC SETS “ OPTIMUS” MACAZINE CAMERA “OPTIMUS” PHOTOGRAPHIC LENSES 


Pictures 4} by 3} inches. RAPID EURYSCOPE, 




















With Triyod and every necessary complete. 


‘* There is no doubt of 
its proving a most use- 
"—J. TRAILL 


The most 
convenient 
yet invented | 


aa , Carries Twelve 
For Plates Hay | For Plates | Dry Plates. 
| No Dark Slides. 


£5 15s. | 


4 by 31, 64 by 43, ful lens. 


£3 8s. 


Price, 


Plates changed with Lens and 
Shutter, 


by turning a eatemre "orcs . 
Button. ~? £5 Gs. 


Tayior, British ¥our- 
nail of Photography. 
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MESSRS. MACMILLAN & CO.’S PUBLICATIONS. 


POLITICAL ECONOMY. 


By Prof. BouM- 


BAWERK. English Edition, prepared, with the Author's sanc tion, by 
Witttam Smart, Lecturer in Economics, Queen Margaret College, 
Glasgow. 8vo. [/n the press. 


tHE CHARACTER AND LOGICAL METHOD 
OF POLITICAL ECONOMY. Ry J. E. CAIRNES, LL.D., 


Emeritus Professor of Political Economy in Unversity College, London. 
New Edition. Crown 8vo. 6s. 


GUIDE TO THE STUDY OF POLITICAL 
ECONOMY. By Dr. LUIGI COSSA, Professor in the University of 


Pavia. Translated from the Second Italian Edition. ‘With a Preface 
by W. STANLEY Jevons, F.R.S. Crown 8vo. 45. 6d. ° 


INDIVIDUALISM: A System of Politics. By 
WORDSWORTH DONISTHORPE. 8vo. 145. 


POLITICAL ECONOMY FOR’ BEGINNERS, 
WITH QUESTIONS. By MILLICENT GARRETT FAWCETT. 
Fourth Edition. 18mo. 2s. 6d. 

TALES IN POLITICAL ECONOMY. 
Same. Crown 8vo. 3s. 


A MANUAL OF POLITICAL ECONOMY. By 
Right Hon. HE NRY FAWCETT, F.R.S. Seventh Edition. Revised, 






By the 


with a Chapter on **State Socialism and the Nationalizationof the Land, ao | 


andan Index. Crown 8vo. 12s. 


AN EXPLANATORY DIGEST OF THE ABOVE. 
By CYRIL A. WATERS, B.A. Crown 8vo. 2s. 6d. 


WEALTH AND PROGRESS. A Critical Exa- 
mination of the Wages Question and its Economic Relation to Social 
Reform. By GEORGE GUNTON. Crown 8vo. 6s. 

PRIMER OF POLITICAL ECONOMY. By W. 
STANLEY JEVONS, LL.D. (Edinb.), M.A. (Lond.), F.R.S.. New 
Edition. 18mo. 15. (Science Primers. 

THE THEORY OF POLITICAL ECONOMY. 
By the Same. Third Edition, Revised. Demy 8vo. 10s. 6d. 

THE SCOPE AND METHOD OF POLITICAL 
ECONOMY. By J. N. KEYNES, M.A. [/n preparation. 


THE ECONOMICS OF INDUSTRY. By Prof. A. 
MARSHALL, M A., Professor of Political Economy in the Uuiversity 
of Cambridge, and MARY P. MARSHALL, late Lecturer at Newnham 
Hall, Cambridge. Extra Feap. 8vo. 2s. 6d. 


THE PRINCIPLES OF ECONOMICS. By 
ALFRED MARSHALL, M.A., Professor of Political Economy in the 
University of Cambridge, Fellow of St. John’s College, Cambridge, 
sometime Fellow of Balliol College, Oxford. 2 vols. 8vo. Vol. I 
shortly. 


A DICTIONARY OF POLITICAL ECONOMY. 
Edited by R. H. INGLIS see oy 
(/n the press. 


THE PRINCIPLES OF POLITICAL ECONOMY. 


By various Writers. 


By HENRY SIDGWICK, M.A., LL.D., Knightbridge Professor of | 


Moral Philosophy in the University of Cambridge, &c., Author of 
** The Methods of Ethics.” Second Edition, Revised. 8vo. 16s. 


THE ELEMENTS OF POLITICS. By the same | 


Author. 8vo. [[n the press. 


POLITICAL ECONOMY. By Francis A. WALKER, 
__ M.A., Ph.D. Second Edition, Revised and Enlarged. 8vo. 12s. 6d. 


A BRIEF TEXT-BOOK OF POLITICAL | 


ECONOMY. By the Same. Crown 8vo. 6s. 6d. 
THE WAGES QUESTION. By the Same. 8vo. 14s. 


ALPHABET OF ECONOMIC SCIENCE. By | 
PHILIP H. WICKSTEED, M.A. Part I.—Elements of the Theory | 
of Value or Worth. Globe 8vo. 2s. 6d. 





} 
( 


MACMILLAN AND CO., LONDON. 


| MENTAL AND MORAL PHILOSOPHY. 


THE MATHEMATICAL ANALYSIS OF LOGIC. 
Being an Essay towards a Calculus of Deductive Keasoning. By 
GEORGE BOULI Svo. Sewed. 5s. 

HAND-BOOK ¢ OF MORAL PHILOSOPHY. By 
the Rev. Prof§ HENRY CALDERWOOD, LL.D. Fourteenth 
Edition, largely re-written. Crown 8vo. 6s. 

SEEING AND THINKING. By the late Prof. W. 
K. CLIFFORD, F.R.S. With Diagrams. Crown 8vo. 3s. 6d. 

[Nature Series 

THE ELEMENTS OF THE PSYCHOLOGY OF 
COGNITION. By the Rev. ROBERT JARDINE, B.D,, D.Sc 
(Edin.). Third Edition, Revised. Crown 8vo. 6s 6d. 


PRIMER OF LOGIC. By the late W. STANLEY 
JEVONS, LL.D., M.A., F R.S. New Edition Ferra , ae er 
ELEMENTARY LESSONS IN LOGIC; Deduc- 


tive and Inductive, with Copious Questions and Examples, and a Voca- 
bulary of Logical Terms. By the same Author. New Edition. Fceap. 


8vo. 38. 6¢ 
THE PRINCIPLES OF SCIENCE. A Treatise 
on Logic and Scientific Method. By the same Author. New and 


Revised Edition. Crown 8vo. 1as. 6d, 


STUDIES IN DEDUCTIVE LOGIC. By the 


same Author. Second Edition. Crown 8vo. 6s. 


CRITIQUE OF PURE REASON. By IMMANUEL 
KANT. In commemoration of the Centenary of its first Publication. 
Translated into English by F. Max M6LLER. With an Historical 
Introduction by Lupwic Norrf. 2 Vols. Demy 8vo 16s. each. 

Vol. I. HISTORICAL INTRODUCTION, by Lupwic Notre; &c. 

Vol. Il. CRITIQUE of PURE REASON, translated by F. Max MULLER. 


For the convenience of students these volumes are now sold separately. 


KANT’S CRITICAL PHILOSOPHY FOR ENG- 
LISH READERS. By Prof. JOHN P. MAHAFFY. D.D., and 
JOHN H. BERNARD, B.D. A New and Completed Edition in 2 
Vols. Crown 8vo 
Vol. I. FHE KRITIK OF PURE REASON EXP! AINED AND 

DEFENDED. 7s. 6d 

Vol. Il. THE “* PROLEGOMENA.” 

Appendices. 6s. 

FORMAL LOGIC, Studies and Exercises in.  In- 
cluding a Generalization of Logical Processes in their Application 
to Complex Inferences By JOHN NEVILLE Ke.YNES, M.A. 
Second Edicion, Revised and Enlarged. Crown 8vo. ros. 6d. 


PSYCHOLOGY. By James McCosu, D.D., LL.D., 
Litt.D. Crown 8vo. 

I. THE COGNITIVE POWERS. 6s. 6d. 

Il. THE MOTIVE POWERS. Crown 8vo. 6s. 6d. 

FIRST AND FUNDAMENTAL TRUTHS: being 
a Treatise on Metaphysics. By the Same. Extra Crown 8vo. 9s. 

A TEXT-BOOK OF DEDUCTIVE LOGIC FOR 
THE USE OF STUDENTS. By Prof. P. K. RAY, D.Sc. 
Fourth Edition. Globe 8vo. 4s. 6d. 

THE METHODS OF ETHICS. By Prof. Henry 
SIDGWICK, M.A., LL.D., Third Edition. 8vo. 14s. 

A SUPPLEMENT « the Second Edition, containing all ‘he important 
Additions and Alterations in the Third Edition. Demy 8w. 6s. 
OUTLINES OF THE HISTORY OF ETHICS 

FOR ENGLISH READERS, By thesame Author. Second Edition, 
Revised. Crown8vo. 35.6d. 


THE LOGIC OF CHANCE. An Essay on the 
Foundations and Province of the Theory of Probability. with Special 
Reference to its Logical Bearings and its Applicat on t» Moral and 
Social Science. By “JOHN VENN, M.A. ‘Thira Edu on, Re-written 
and greatly Enlarged. Crown 8vo. tos. 6d. 


SYMBOLIC LOGIC. By the same Author. Crown 


8vo. ros. 6d. 
THE PRINCIPLES OF EMPIRICAL OR IN- 


DUCTIVE LOGIC. By the same Author. Medium 8vo. 18s. 


Translated, with Notes and 
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CADBURY’S COCOA 
is closely allied to 
milk in the large pro- 
portion of fiesh-form- 
ing and strength-sus- 
taining elements that 
it contains. It is pre- 
pared on the principle 
of excluding the super- 
abundance of fatty, in- 
digestible matter with 
which cocoa abounds, 
supplying a refined, 
thin infusion of abso 
lutely pure cocoa, ex- 
hilarating and refresh- 
ing, for Breakfast, 
Luncheon, ‘Tea, or 
Supper—giving stay- 
ing power and impart- 
ing new life and vigour 
to growing children 
and those of delicate 
constitutions. 


CADBURYs COCOA 


ABSOLUTELY PURE, therefore BEST. 


Printed by Ricuarp Cray anv Sons, Limirep, at 7 and 8 Bread Street Hill, Queen V.ctoria Street, in the City of London, and Published by 
MACMILLAN AND Co., at the Office, 112 Fourth Avenue, New York.—Tuurspay, April 10, 1890. 





A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye,” —WORDSWORTH. 


“No. 1068, VoL. 41] 


Sateen as a Newspaper at the General Post Office.] 
THE NEW PATENT WATKIN ANEROID BAROMETER. 


| 
| 
“a Amongst several unsolicited Testimonials | 
Now MADE the two following have been received by the | 
maker :— 
Tue OBSERVATORY, MELBOURNE, | 
October ro, 1888. } 

Dear Sir,—The Watkin Aneroid 

only reached me three weeks ago, 
I am very much pleased | 
with it, and have givenita | 

pretty severe trial with very 

satisfactory results. 
(Signed) R. J. ELiEry. 


IN 
Fiat WATCH 


EpinsurGu, May 31,’89. 
Dear Si1r,—I have just 
returned from a six weeks’ 
stay at the Ben Nevis Ob- | 
servatory, and while there 
had an opportunity of test- 
ing the admirable qualities 
of your new “ Watkin” | 
Aneroid. The result has 
been most satisfactory, the | 
extreme error noted being 
only about 45 of an inch. 
During my stay at the Ob- 
servatory the Aneroid was fre- 
’ hea tested by taxing it down | 
2000 feet and then comparing it | 
= with the standard on my return. 
The results edinl speak volames for the high-class workmanshipand great | 
accuracy you ares attained in the manufacture of this instrument. 
(Signed) R. C. Mossman, F.R.M.S., Observer. Scott. Met. Soc. 
J. J. Hicks, 8, 9, & 10 HATTON GARDEN, LONDON. 


“The ‘STAR’ MICROSCOPE is a modern marvel at its low price. 
The lenses alone are worth the money.”—Avritish Medical Journal. 





through- 

out in brass, 

neatly ja- 

panned, and is 

not only first-rate 

in optical qualities, 

but is now a handsome, 

well. ae Instrument. tae 

SOCSCCOSSOOOOOOOOOE 


| one ‘Terrestrial and two Celestial Eye-pieces, in Case complete. 





R. & J. BECK, 68 Cornhill, London, E.C. 


THURSDAY, APRIL 17, 1890. 


ASTRONOMICAL TELESCOPE 


With 3-inch Achromatic Object-Glass of excellent quality, with brass body, 


Guaranteed 
to be capable of dividing Double Stars and showing Saturn’s Ring and 


Jupiter’s Belts. 
Price £6 10s. 0d. 


Catalogue of Astronomical Telescopes sent Free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 


NEGRETTI & ZAMBRAS 


SPECTACLES. 


WITH FINEST BRAZILIAN PEBBLES, 
OR THE PUREST GLASS. 


Carefully adapted to any sight, a Register of which is kept for 


future reference. 


NEGRETTI AND ZAMBRA make a Speciality of Spectacles for 
Lawn Tennis, Billiards, Fishing, Riding, and Shooting. 


NEGRETTI & ZAMBRA, 


ScreNnTIFIC INSTRUMENT MAKERS TO THE QUEEN, 


38 HOLBORN VIADUCT, E.C. 


Branches: 45 CORNHILL; 122 REGENT STREET. 
Photographic Studio—CRYSTAL PALACE, Sydenham. 
Telephone No. 6583. Telegraphic Address: ‘‘ Negretti, London.” 
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THE LONDON HOSPITAL MEDICAL 
COLLEGE. 


The SUMMER SESSION will commence on T HURSDAY, MAY1r 

The Hospital, which is the largest general Hospital in the Kingdom, con- 
tains nearly 800 beds, all in constant use. There are wards for accidents, 
surgical and medical cases, diseases of women and children, and ophthalmic 
cases. Special departments for diseases of the eye, ear, throat, skin, and 
teeth, and for cancer, tumours, diseases of the bl. adder, piles, and fistula, 
Number of in-patients last year, 8873; out-patients, ror,548 ; accidents, 
7456. 

Surgical operations daily 

APPOINTMENTS.—Resident Accoucheur, 
Surgeons, &c. Forty ofthese Appointments are made Annually, 


House Physicians, 


All Appointments are Free. Holders of 


appointed every Three Months 
The New College 


Resident Appointments are also provided Free Board. 


Buildings are now complete, and afford more than double the former | 


accommodation 

SCHOLARSHIPS AND 
are given annually. Students entering 
the four Entrance Scholarships in September. 

Luncheons or Dinners, at Moderate Charges, can be obtained in the 
Students’ Club. 

B.—Specis . arrangements have been made to meet the requirements of 
the Examining urd .n England so as to enable Students entering in May 
to pass Part I. F he mistry and Chemical Physics), and Part II. (Materia 
Medica and Pharmacy) of the First Examination in July. 

The London Hospital is new in dire t communication with all parts of the 
Metropolis. ‘The Metropolitan District and other Railways have Stations 
within a Minute’s Walk of the Hospital and College. 

For further Information apply Personally or by Letter to 


Mile End, MUNRO SCOTT, Warden. 


ST. THOMAS'S HOSPITAL MEDICAL 
SCHOOL, 


LONDON, 


PRIZES.—Twenty 


ALBERT EMBANKMENT, S.E. 

The SUMMER SESSION will commence on MAY 1. Students enter- 
ing in the Summer are eligiwle to compete for the Science Scholarships of 125 
Guineas and £60 award: d in October. 

There are numerous Prizes and Scholarships, and all 
open to Students, without extra charge 

Special Classes for the Ex: uminations of the U niversity of London are 
held throughout the year. A Kegister of approved lods gings, and of private 
families receiving Students to reside, is ke pt in the Secretary’s Office. 

Prospectus and all particulars may be obtained from the Medical 


Secretary, Mr. G. RenDLE 
E. NETTLESHIP, Dean. 


ST. MARY’S HOSPITAL MEDICAL 
SCHOOL, 
PADDINGTON, W. 


Two ENTRANCE SCHOLARSHIPS of £50 each in Classics and 
Mathematic. will be awarded by Examination on APRIL 25, and in 
SEPTEMBER there will be an Examination for Entrance Scholarships in 
Natural Science 

There are Special Classes 
University of London. 

Ihe Prospectus and full Particulars may be had by applying 
Secretary, Mr. Frepertc H. Manven. 

‘The Summer Session begins on MAY 1 


HERBERT W. 


Appointments are 


in preparation for the Examinations of the 
to the School 
Dean. 


PAGE, M.C., 


LEEDS MECHANICS’ INSTITUTION 
AND LITERARY SOCIETY. 

ons for the post of HEAD MASTER of the 

pPanOL oY cot tance or 


The Directors invite applicatic 
SCHOOL OF SCIENCE AND 
CHEMISTRY to the Boys’ and Girls’ 
stitution, the present Head Master having been ih -cted to the Head Master- 
ship of the Merc hant Venture rs’ School, Bristol. The Master appointed 
will be expected to take the classes in Theoretical and Practical Inorganic 
and Organic Chemistry, and to exercise a general supervision over the other 
classes of the School of S The School buildings are new, and furnished 
with all necessary materials and apparatus for science teaching. Salary, 
partly fixed and partly depend amounts to about £280. 


lent upon results, 
Full particulars may be had from the SECRETARY, to whom applications 
must be 


sent not later than April 23. 

CAVENDISH COLLEGE, CAMBRIDGE. 

An EXAMINATION will be held on TUESDAY, July 8, and following 
days, for One Scholarship of £50 
to Students under 18 Years on October 1, 1890. 
or more of the following Subjects ;— 

Classics, Mathematics, Natural Science, Modern Languages. 

Ihe College Fee for Board, Lodging, and Tuition is £25 for each of the 


Three University Terms, and £15 f © Residence in the Long Vacation. 
For further information apply to the MAsTEr. 


lence, 


Candidates may offer one 


WANTED, A Second-hand Astronomical 


Telescope, in good condition.—Particulars to W. AsHMOLE, 2 Hainault 


Terrace, Ilford. 


House | 
Numerous | 
Dressers, Clinical Clerks, Post-mortem Clerks, and Maternity Assistants are | 


Scholarships and Prizes | 
in May are eligible to compete for | 


and Six Scholarships of £30 a Year, open 


LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Paludicella Ehrenbergi, with sketch 
and description. He also sent out Lophopus crystallinus, Argulus foliac eus, 
Corethra, Trout Ova, Philodina roseola, Floscularia, Corethra plumicornis, 
Melicerta ringens, Stephanoceros ; also Amoeba, Hydra, Vorticella, Crayfish, 
Dog-Fish, Amphioxus, and other ‘Specimens for Biological Laboratory work, 

Weekly Announcements will be made in this place of organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1:., 
or Twelve Tubes for ios. 6d. 


Portfolio of Drawings, Eleven Parts, rs. each. 


ZOOLOGICAL SOCIETY OF LONDON. 
DAVIS LECTURES, 1890. 


A Course of Six Lectures will be delivered in the Lecture Room in the 
Society’s Gardens. Regent’s Park, on THU oat at 5.30 p m, « 
menc ng THL RSDAY, MAY 8, by Mr. F. E. BEDDARD, M. A,, 
sector to the Society, and Davis Lecturer. 





SusjecT— 

THE COLOURS OF ANIMALS. 

Fee for the Course (including admission to the Gardens on the days of 
Lectures), 5s. 

lhe Course will be 

Tickets for the Ce 

logical Society's Gardens, 


UNIVERSITY COLLEGE, LONDON. 
FACULTY OF MEDICINE. 


The Classes re-commence on MAY 1, and are so arranged as to afford 
a convenient opportunity for Students to commence their Medical Course. 

Full information may be obtained from the Office of the College, Gower 
Street, W.C. 


free to all Fellows of the Society. 
urse may be obtained from Mr. F. E. 
Regent’s Park, N.W. 


BEDDARD, Zoo- 





JOHN WILLIAMS, M.D., Dean. 
J. M. HORSBURGH, M.A., Secretary. 





THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
Principat—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal an teen Society, 1888. 


SCHOLASTIC.—SCIENCE MASTER re- 


Chemistry 


4140, resi- 
34 Bedford 


Estabiishment near London. 
and Geology (junior). Stipend, 
AND PowELt, ‘Tutorial Agents, 


quired for Army Coaching 
(good), Physics, Botany, 
dent.—GstFFITHS, SMITH, 
Street, Strand 


RUDOLPH KOENIG 


(DR. PHIL.). 


ACOUSTICAL NSTRUMENTS 


TO ILLUSTRATE THE LAWS 
AND TO PRODUCE THE PHENOMENA OF SOUND. 


NEW ILLUSTRATED CATALOGUE, 


Containing Price Lists in French, English, and German. 100 Pages 
132 Engravings. Post Free, 3 Francs. To Scientific Institutions Free 


Paris—27 Quai d Anjou— Paris. 


‘TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN. 


| TERN, used by W. Lant CarpPenTER, Esq., Prof. Forses, B. J. MALDEN, 


Esq. New Oxyhydrogen Microscope. Grand Results. Docwra Triple, 
Prize Medal, Highest Award.. Patent Pamphagos Lantern Science Lecture 
Sets. Novelties Cheapest and Best. Elaborately Illustrated Catalogue, 
oo Pages, 1s. ; Postage, sd. Smaller do.,6d. Pamphlets Free. HUGHES, 
>pecialist, Brewster House, Mortimer Road, Kingsland, N. 


SILVERED-GLASS REFLECTING > 
TELESCOPES. 


CALVER’S well-known TELESCOPES received the Highest Award for 
‘* Excellence and Improvements” at the International Exhibition, London. 
Catalogues and Testimonials, 1s.—G.: CALVER, F.R.A.S., Widtord, 
Chelmsford. 
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Sale by Auction. 


TUESDAY AND WEDNESDAY, APRIL 22 AnD 23. 


HE EXTENSIVE COLLECTION OF BRITISH LEPIDOPTERA | 


FORMED BY HOWARD VAUGHAN, Eso., F.E.S 


MR. J. C. STEVENS will Sell by Auction | 


at his Great Rooms, 38 King Street, Covent Garden, on TUESDAY 
and WEDNESDAY, APRIL 22 and 23, at half-past 12 precisely each 
day, without reserve, the above-named Valuable and Well-known Col- 
lection, made with great care, and in which the Specimens are all 
Authentic, and mostly Labelled, and in the finest condition, and is 
remarkably rich in V ARIETIES and LOCAL FORMS, and comprises 
Fine Series of Chryscphanus _— ar, Noctua subrosea, and many other 
Rare and Extinct Species, Valuable Hermaphrodites, Scoparia, and 
Pterophori. ‘The excellent Cab.nets in which the Collection is contained 
will be included in the Sale. 

On View the Day prior, 10 to 5, and Mornings of Sale, ‘and Catalogues 

ad 
The Crambide and Laie will be Sold early in MAY, Date of which will 
be duly announced. 


MINERALOGY. 


SAMUEL HENSO N, 
97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 


A Large Collection of Beautiful Mineral Specimens, including a VERY 
FINE GROUP OF SENARMONTITE CRYSTALS, VERY BRIL- 
LIANT MANGANITES, WULFENITES, VANADIMITES, HAR- 
MATOME, from Oberstein and Scotland; NATROLITES, Auvergne ; 
CHILDRENITES, ARAGONITES, and MELANGPHLOGITE, 
FOSSILS, ROCKS, ROCK SECTIONS, HAMMERS, 

CHISELS, and BLOWPIPE APPARATUS. 


Precious Stones for Collectors and Mounting. 
COLLECTIONS FOR STUDENTS AND PROSPECTORS. 
Catalogues Free. 








_ Lessons given. 


MINERALOGY AND GEOLOGY. 


SPECIAL AND TYPICAL Nee FOR STUDENTS, 
LECTURERS, AND EUMS. 

EVERY REQUISITE FOR PRACTICAL WORK, CABINETS. 
CASES, APPARATUS OF ALL KINDS. 


The Largest Stock in England of Rocks, Rock-Sections, 
Minerals, Fossils. 


New Catalogues and Lists now ready, Free, of 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


F.H. BUTLER, M.A. Oxon., Assoc.R.S.Mines, 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 
Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest, 


Begs to announce that he has REMOVED his extensive Collections to 
more Commodious Premises at the above Address, and has thus secured 
greatly increased facilities for the execution of Orders. 





A Large Assortment of Hammers of New Pattern, for all classes of 


Rock-collectors, has just been added to Stock, also a fresh Series of Micro- | 
| 


sections illustrative of Teall’s ‘‘ British Petrography.” 


GEOLOGICAL COLLECTIONS. 





Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality 


and Geological Position, in Mahogany Cabinets. 100 Specimens, 25s. ; 
200 ditto, sos. The best value obtainable. 

Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 





OSTEOLOGICAL SPECIMENS, 


MODELS, &c.—MOORE BROS., 49 Hardman Street, Liverpesl. 
Price List, Three Stamps. 


NATURE 


SUBSCRIPTIONS TO 


s. 
WOOHY's «2% 0% . 28 oO 
Half-yearly. . ... i. % - 14 6 
Quarterly ..... . 7 6 


To the United States, the Continent, &c. : 
TOG. «> « 0. 
Half-yearly. . .. Ar 
ey sss te 4 3 0's 


To India, China, and Sea’ — 
LS ee ee OP ae eee ge 
Half-yearly. . . . nl | ee 
MOET ik 6 6. se 


CHARGES FOR “ADVERTISEMENTS. 


Three Lines in Column 2s. 6d. 9d. per Line after. 
i & 
One Eighth Page, or Quarter Column ... o 18 
Quarter Page, or Halfa Column . . ie Se 
Half a Page, ora Column .... eee 
WET 66 es D4 ee ee 


“NATURE.” 


d. 


Money Orders payable to MACMILLAN & CO, 
OFFICE: 


I. T. CROCKETT, 


Maker of every description of Entomological Cabinets and Apparatus ; 
Store- and Book-boxes, fitted with Camphor-cells ; Setting Boards, Oval or 
Flat, &c. Cabinets of e very description kept in stock. SPECIAL INSECT 
CABINETS, with Drawers fitted with Glass Tops and Bottoms to show 
upper and under side without removing insect. Store-boxes specially made 
for Continental Setting, highly recommended for Beetles. All best work. 
Lowest possible terms for cash. Prices on Application. Estimates supplied, 


29 BEDFORD STREET, STRAND, W.C. 





| Trade supplied. Established since 1847. 


Show Rooms—7a Prince’s Street, Cavendish Square, W. (7 doors from 
Oxford Circus). Factories—34 Ridinghouse Street, and ind Street, W. 


INVENT IONS EXHIBITION—GOLD MEDAL AWARDED. 


“DENTS \NEW ILLUSTRATED 


CATALOGUE of HIGH CLASS 

WATCHES WATCHES and CLOCKS at 

. REDUCED PRICES, sent post 

free on application to E. DENT 

| and Co,, Makers to the Queen, 

DENT . 61 STRAND, LONDON, W.C.. 
or 4 ROYAL EXCHANGE. 





——SeeaeSeeeEeeeSeeeeeeee 


>* Sr 


OE z= 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every Description, 

Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gop Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 

Addons :—-GREAT TURNSTILE, HOLBORN, LONDON, W.Cc. 


FRY’S 


Pure Concentrated 


COCOA 





Gold Meda 
awarded to 





J. S. Fry & Sons. 





Paris Exhibition» 








WEAK AND DEFECTIVE SIGHT.— 
SPECTACLES scientifically adapted to remedy impaired vision by 
Mr. ACKLAND, Surgeon, daily, at Hornz AND THORNTHWAITR’S, 
mor yer to the i. 416 Strand, London. The weak-sighted should 
read Ackland’s “‘ Hints on Spectacles,” 6d., post free. 





CXxCil 





Crown 8vo, Cloth. Price 3s. 6d. per Vol. ; Half Morocco, 6s. 6d. 


THE CONTEMPORARY SCIENCE SERIES. 


EpItep By HAVELOCK ELLIS. 


ALREADY PUBLISHED :— 
THE EVOLUTION OF SEX. By Prof. 
a pera J. ARTHUR THOMSON. With 104 
ELECTRICITY IN MODERN LIFE. By 
G. W. DE TUNZELMANN. With 88 Illustrations and 272 pages. 
THE ORIGIN OF THE ARYANS. By 
Dr. ISAAC TAYLOR. With 30 Illustrations and 339 pages. 
PHYSIOGNOMY AND EXPRESSION. 
(Illustrated.) By P. MANTEGAZZA, 336 pages. 
EVOLUTION AND DISEASE. By J. 
BLAND SUTTON, F.R.C.S. With 137 Illustrations and 304 pages. 
THE VILLAGE COMMUNITY. With 


Special Reference to its Survivals in Britain. By G. LAWRENCE 
GOMME, Director of the Folk-lore Society. With numerous Maps 


and Plans. 
THE CRIMINAL. By Havelock Ellis. 
[April 2s. 


With many Illustrations. 
THE FOLLOWING WRITERS ARE PREPARING VOLUMES FOR THIS SERIES :— 
Prof. E. D. Cope, Prof. G. F. Fitzgerald, Prof. J. Geikie, E. C. K. 
Gonner, Prof. J. Jastrow (Wisconsin), E. Sidney Hartland, Prof. C. H. 
Herford, Prof. Karl Pearson, Dr. C. Mercier, Dr. Albert Moll (Berlin), 
Sidney Webb, Dr. Sims Woodhead, &c. 


London: WALTER SCOTT, 24 Warwick Lane, Paternoster Row. 





Now Ready, Price 6s. 

Vol. XXIV.—New Series, Vol. 1V.—Part III., 

With Plates and Woodcuts. 
THE JOURNAL OF ANATOMY AND 

PHYSIOLOGY, 
NORMAL AND PATHOLOGICAL. 
CONDUCTED BY 
Profs. IUMPHRY, TURNER, AND McKENDRICK. 


WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, London ; 
and 20 South Frederick Street, Edinburgh. 


APRIL 180. 


With 


Second Edition, Re-written and Greatly Enlarged. 


37 Illustrations. 8vo, 245. 
SELECT METHODS IN CHEMICAL ANALYSIS 
CHIEFLY INORGANIC. 
By WILLIAM CROOKES, F.R.S., &c. 


LONGMANS, GREEN, & CO. 


London : 


The ENTOMOLOGIST’ S RECORD and 
JOURNAL of VARIATION. oe Illustrated Journal of General 
Entomology. Edited by J. W. 1UTT, F.E.S. Issued in Monthly 
Parts, Price 6¢., commencing APRIL 15. This Magazine will be 
devoted specially to the Requirements of BRITISH ENTOMOLO- 
GISTS. In the First Number is commenced a Series of Papers by Dr. 
Ze A, CHAPMAN upon the Genus “‘ Acronycta,” which will be illustrated 
by LITHO and CHROMO-LITHO PLATES. Subscriptions, 6s. per 
Annum, including Postage and all Double Numbers, may. be sent to 
Mr. A. p HODGES, 2 Highbury Place, London, N. Published by 

WM. H. ALLEN & CO., 13 Waterloo Place, S.W. 





EQU ATORI AL AF RIC. \ AND ASHANGO LAND. 
Now Ready, with Map and go Illustrations, Post 8vo, 7s. 6d. 


ADVENTURES in the GREAT FOREST 


of EQUATORIAL AFRICA, and the COUNTRY of the DWARFS. 
By PAUL DU CHAILLU, Author of the ‘* Viking Age,”’ ‘* Land of 
the Midnight Sun,” &c. An Abridged and Popular Edition. 


JOHN MURRAY, Albemarle Street. 





Just Published, Crown 8vo, 7s. 6d., Cloth. 


THE ART OF PAPER-MAKING: a Prac- 


tical Hand-book of the Manufacture of Paper from Rags, Esparto, 
Straw, and other Fibrous Materials, including the Manufacture of Pulp 
from Wood Fibre. With a Description of the Machinery and Appliances 
used, and of Processes for Recovering Soda from Waste Liquors. By 
ALEX. WAT T, Author of ‘* Soap-making,” &c. 


CROSBY LOCKWOOD & SON, 7 Stationers’ Hall Court, London, E.C, 


NA aFURS 





[April 17, saint 





Sust Published, New Edition, Corrected to March 1890, and 
Reduced in Price. 


STANFORD'S 


LIBRARY MAP OF AFRICA. 


Engraved in the Finest Style on Copper Plates. 


Scale, 94 miles to 1 inch. Size, 65 inches by 58. 


PRICES :— 
4 Sheets, Coloured, 25s. ; per Post, packed on Roller, 35s. 87. 
Mounted on Rollers, Varnished, 45s. 
Mounted in Morocco Case, 60s. ; per Post, 60s. 8d. 
Mounted on Spring Roller, £5. 


The vast progress that has been made in the last few years in 
opening up the interior of this great continent has so altered its 
aspect as to make this New Edition largely a New Map. 

The development of large territories in the east and south by 
means of Chartered Companies under British influence is clearly 
shown ; and, further south, the States of South Africa, now 
making sure and steady progress in the work of exploration and 
topographical survey, are carefully delineated. 

The route of Stanley in his last great journey across 
Tropical Africa, the results of Junker’s, Wissmann’s, Last’s, 
Capello and Ivens’ s, and numerous other travellers’ explorations 
in this vast region, together with those of Selous and others in the 
countries south of the Zambesi, have all been duly incorporated. 

The political boundaries have been carefully revised up to 
date, the agreement just arrived at between Great Britain and 
France in West Africa, and the territory claimed by Lobengula 
and recently placed under British influence, being properly 
coloured. 


London: EDWARD STANFORD, 
26 and 27 Cockspur Street, Charing Cross, S.W. 


A. &C. BLACK’S LIST. 


SCIENCE IN PLAIN LANGUAGE. 
This Week, in Crown 8vo, Cloth, Price 1s. 6d. 


EVOLUTION, ANTIQUITY OF MAN, 
BACTERIA, &c. 


A Series of Papers giving the General Results of Scientific 
Investigations in plain every-day language, without too much 
detail. 


By WILLIAM DURHAM, F.R.S.E. 
This Week, in Fcap. 8vo, Cloth, pp. 436, Price 4s. 6d. 
A NEW AND ENLARGED EDITION, THE FIFTH, OF 


JUKES'S SCHOOL MANUAL OF 
GEOLOGY. 


Edited, and partly Rewritten, by 
A. J. JUKES-BROWNE, B.A., F.G.S., 
Of the Geological Survey of England and Wales. 





Now Ready, in 2 Vols., Crown 8vo, Price 23s. 


ALGEBRA. 


ELEMENTARY TEXT-BOOK FOR HIGHER 
SCHOOLS AND COLLEGES. 


Part I., pp. 559, Price 10s. 6¢. Part II., pp. 588, Price 12s. 67. 
By Prof. GEORGE CHRYSTAL, M.A. 


AN 


Now Ready, in Crown 8vo, pp. 304, Price 6s. 


LIGHT. 
SECOND EDITION. 
By Prof. P. G. TAT, M.A. 


Edinburgh : ‘ADAM & ‘CHARLES BLACK. 
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DIARY OF SOCIETIES. 


LONDON, 


THURSDAY, Aprit 17. 


Society, at 4.30.—Preliminary Note on Supplementary Magnetic 

noes of Special Districts in the British Isles: Profs. Riicker and 
‘Thorpe, F.R.S.—The Variations occurring in certain Decapod Crustacea ; 
I. Crangon vulgaris: W. F. R. Weldon.—Observations on the Anatomy 
and Development of Apteryx : Prof. T. Jeffery Parker, F.R.S. 

CuemicaL Society, at 8.—Phosphorous Oxide: Prof. T. E. Thorpe, 
F.R.S., and T. E. Tutton. 

LINNEAN SOCIETY, at 8. 


ZoOLOGICAL SOCIETY, at 4. 
Roval INSTITUTION, at 3.—The Heat of the Moon and Stars (the Tyndall 


Lectures): Prof. C. V. Boys, F.R.S. 


FRIDAY, Arrit 18. 


SocisTy oF ARTS, at 5. ; 
RovaL INSTITUTION, at 9.—Welding by Electricity: Sir Frederick Bram- 


well, Bart., F.R.S. 
SATURDAY, Apri. 19. 


Rovat INSTITUTION, at 3.—Colour and its Chemical Action : Captain W. 
de W. Abney, R.E., C.B., F.R.S. 


MONDAY, Apri 21. 


Society or CHEMICAL INDUSTRY, at 8.—On the Expulsion of Ammoniacal 
Compounds from Sulphuric Acid used in Kjeldahl Determinations; Dr. 
Moritz.—The Petroleum Fields of India: Boverton Redwood. 


TUESDAY, Aprrit 22. 


ANTHROPOLOGICAL INSTITUTE, at 8.30.—Anthropometric Identification 
of Criminals : Jacques Bertillon. 

Society OF ARTS, at 8. 

InsTITUTION OF CiviL ENGINEERS, at 8.—The Application of Elec- 
tricity to Welding, Stamping, and other Cognate Purposes: Sir Frederick 
Bramwell, Bart., F.R.S. (Discussion.) 

Rovat STATISTICAL SOcIETY, at 7.45.—Statistics of the Abatement in 
Crime in England and Wales, during the Twenty Years ended 1887-88 : 
George Grosvenor. 

Rovat INSTITUTION, at 3-—The Place of Oxford University in English 


History: Hon. George C. Brodrick. 
WEDNESDAY, Apriv 23. 


Society oF ARTS, at 8. 
THURSDAY, Aprit 24. 


Rovat Society, at 4.30. 

INSTITUTION OF ELECTRICAL ENGINEERS, at 8.—On a Lightning Guard for 
Telegraph Purposes, and on the Protection of Cables from Lightning : Dr. 
Oliver Lodge, F.R.S. 

Rovat INSTITUTION, at 3.—The Heat of the Moon and Stars (The 
Tyndall Lectures): Prof. C. V. Boys, F.R.S. 


FRIDAY, AprRit 25. 


AmaTEuR ScientiFic Socigty, at 8.—Stigmaria ficoides of the Coal- 
measures : J. W. Hill. 

INSTITUTION OF CiviL ENGINEERS, at 7.30.—Some Applications of Elec- 
tricity in Engineering Workshops : C. Frewen Jenkin. 

Royat INnsTiITUTION, at 9.—The Shapes of Leaves and Cotyledons: 
The Right Hon. Sir John Lubbock, Bart., M.P., F.R.S. 


SATURDAY, Apri. 26. 


Roya Boranic SOciEty, at 3.45. 
Rovat InstiTuTION, at 3.—Colour and its Chemical Action : Captain W. 
de W. Abney, R.E., C.B., F.R.S. 


WILLIAM WESLEY AND SON, 


Scientific Booksellers and Publishers, 
28 ESSEX STREET, STRAND, LONDON. 








Just Published, Price 3d. 
A Classified Catalogue of NEw and SECOND-HAND Works in 


ASTRONOMY, 
MATHEMATICS, 
PHYSICS. 


W. WESLEY & SON, 28 Essex Street, Strand, London. 


ELECTRIC LANTERNS, 


Double-fronted, made entirely of Brass 
For Diagram and Spectrum Work, 


415 15s. 
As made for Oxford University, 


ELECTRIC MICROSCOPES. 


SCIENTIFIC AND PHYSICAL 
APPARATUS 
OF EVERY DESCRIPTION. & 
New Catalogue, 144 pp., 6d. 


OPTICAL LANTERNS 


AND SPECIAL APPARATUS FOR PROJECTION. 
New Illustrated Catalogue, 6d. 


LANTERN SLIDES 

OF ASTRONOMY, GEOLOGY, PHYSIOLOGY 
&c., &c. 

Catalogue, 3d. 


NEWTON & CO., 
Manufacturing Opticians to the Queen and 
the Government. Agents by Appoint- 
ment to the Science and Art Department 
3 FLEET STREET, LONDON. 


SPECTROSCOPES & SPECTROMETERS 
TELESCOPES OR LABORATORY USE, 


With “‘ Rowiands’s’’ Metal Gratings, or with Prisms of every Description 













DISK PRISMS AND MOUNTINGS 
For Photographing the Stars on Secchi’s Plan. 


A. HILGER, 


Astronomical and Optical Instrument Maker, 
204 STANHOPE STREET, HAMPSTEAD ROAD, 
Lonpon, N.W. 


GOLD MEDAL, Highest Award, Inventions Exhibition, 
88 


JOHN J. GRIFFIN & SONS, Lr. 


PHOTOGRAPHIC DEPARTMENT 


MANAGER— 
ROBERT C. MURRAY. 
CAMERAS, LENSES. 

Special Complete Sets. 

DRY PLATES AND CHEMICALS, 








Well-fitted Dark Room for Use of Amateurs. 
Free Instruction to Beginners. 
ILLUSTRATED CATALOGUE IN PREPARATION, 
Price List upon Application. 













22 GARRICK STREET, COVENT GARDEN, LONDON, W.C. 





KING, MENDHAM, & Co., 


Electrical Engineers 
and Manufacturing Electricians. 
SPECIALTIES.—K.M.B. Patent 
Pocket Galvanometer. Price, Post free, 
12s. 9d.; Case, 1s. 6d. extra. Testing 
Instruments, Primary Batteries, Wims- 
hurst Machines of Improved Pattern. 


Western Electrical Works, 
BRISTOL. 
New ILiustrRaTED CATALOGUE, 
Post free, 4}d. 


I Specially compiled List of Electrical 
Publications, post free, 2d, 
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MESSRS. MACMILLAN & (CO0,S PUBLICATIONS. 


HISTORY. 


GS 
On 


THE KIN 


Cc. HOLE. 


A GENEALOGICAL STEMMA OF 
OF ENGLAND AND FRANCE. By the Rev. 
Sheet. 1s. 

A DAY-BY-DAY RECORD OF 

ANNALS OF OUR TIMES: a Diurnal of E vents, 
Social and Political, Home and Foreign, from the Accession of Queen 
Victoria to Jubilee Day, being the First Fifty Years of Her Majesty’ s 
Reign. In 2 Vols. 8vo. 18s. each. 


By JOSEPH IRVING. 
Vol. I., June 20, 1837, to February 28, Vol. II., 
to June 24, 1887. 


*," The Second Volume may 
February 24, 1871, to March 19, 
July 22, 1878, 4s. 6d.; Part I1I., 
CHRONOLOGICAL 

Arrangement of the Events 
C. JENNINGS Re tor 
*A Commentary n_the Ps 


EVENTS, 1837-1 


1871. February 24, 1871. 


also _ had in Three Parts:—Part I., 

1874, 48. 6¢. ; Part I1., March 20, 1874, to 
Ju > 23, 1878, to June 24, 1887, 9s. 

TABLES. — A_Synchronistic 

Ancient History. By Rev. ARTHUR 

of Kine z's ie: unley, Gk ucestershire, Author of 

alms,” “* Ecclesia Anglicana,” ‘* Manual of 


* Church History,” Ke Demy $vo 
NEW HISTORICAL ATL AS AND GENERAL 
Litt. Hum D. 4to. New 


HISTORY. By R. H. LABBERTON, 
Edition, Revised and Enlarged. 15s. 

THE HISTORY OF 
The Soil, Climate, and 


SHORT MANUAL OF 
INDIA. With an Account of INp1A As IT Is. 

Races, Religions, Public Works, and 
By Sir 


Productions ; tl A ir 
Industries; the es, one System of Administration. 
ROPER LE ‘HB RIDG E. M. A., CLE. With Maps. Crown 8vo. 5s. 

A SUMMARY OF MODE RN HISTORY. ‘Trans 

and continued to the 


lated from the French of M MIC HELET, 
Globe 8vo. 4s. 6d 


Present Time, by M. C. M. Simpson. 
THE MAKERS OF MODE RN ITALY: “re 
at Oxford. By J. 
M.A. Crown 8vo. 1s 


Cavour, 
R. Marriott, 

UNDER THE ANG EVIN KINGS. 
By KATE NORGATE, With Maps and Plans. 2 Vols. § 


NGLAND 
SCANDINAVIAN HISTORY. By E. C. Orre. 


With Maps. Globe 8vo. 6s. 


A 


1¢ ty l 


sARIBALDI. ‘Three Lectures delivered 


8vo. 325. 
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; AN 
INFALLIBLE 


IHOLLOWAY'S OINTMENTI FALLIB 


For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled. 


DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 
Writing becomes a pleasure when this Ink is used. It has been adopted in 
the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 

It writes almost instantly full black. | Flcws easily from the Pen. 

Does not corrode Steel Pens. Blotting-paper may be applied at the 

Iscleanly to use, and not liable to Blot. moment of writing. 

Can be obtained in London, through Messrs. Barctay & Sons, Farring- 

don Street ; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER Limited), Dublin. 











A SCHOOL 


RAMSAY, M.A., 


HISTORY OF ROME. By G. G 
Professor of Humanity in the University of Glasgow 
With Maps. Crown 8 [Ju preparation, 
THE EXPANSION OF ENGLAND. By J. R. 

SEELEY, M.A., Regius Professor of Modern History in the University 
of Cambridge. Crown 8vo. 4s. 6d. ‘ 
OUR COLONIAL EXPANSION. 


the above. Author. 


3VvO. 


Extracts from 
Sewed. 
Now publishing, Crown 8vo, 2s. 6¢. each. 
TWELVE ENGLISH STATESMEN. 
WILLIAM THE C )NQUEROR. By E. A. Freeman, D.C.L 
CARDINAL WOLSEY. By Prof. M. CreicuTon, M.A., D.C.L. 
WILLIAM THE THIRD. By H. D. Tratt. 
OLIVER CROMWELL. By Freperic Harrison. 
HENRY THE SECOND. By Mrs. J. R. Green. 
WALPOLE. By Joun Morvey. 


*,° Stix other Vols to follow as announced. 


A SHORT HISTORY OF INDIA AND OF THE 
FRONTIER STATES OF AFGHANISTAN, NEPAUL, AND 
BURMA. By J. TALBOYS WHEELER. Maps. Crown 8vo. 12s, 

A COLLEGE HISTORY OF INDIA, Asiatic and 
European. By the Same. With Maps. Crown 8vo. 3s. 6d, 

CAMEOS FROM ENGLISH HISTORY. 
CHARLOTTE M. YONGE, Author of “The Heir of Redclyffe.” 
Extra Fcap. 8vo. 5s. each. (1) FROM ROLLO TO EDWARD II 
(2) THE WARS IN FRANCE. (3) THE WARS OF THE ROSES 
(4) REFORMATION TIMES. (5) ENGLAND AND SPAIN. (¢ 
FORTY YEARS OF STUART RULE (1603-1643). 

EUROPEAN HISTORY. Narrated in a Series of 
Historical Selections from the Best Authorities. Edited and Arranged 
by E. M. SEWELL and C. M. YONGE. First Series, 1003-1154 
New Edition. Crown 8vo. 6s. Second Series, 1088-1228 New 
Edition. Crown 8vo. 6s 

THE VICTORIAN HALF-CENTURY—A JUBI- 
LEE BOOK. By C. M. YONGE, Crown 8vo, Paper Covers, 
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MANUSCRIPT COPYING 


LON 
Special attention given to Papers on Technical Subjects 
for Public Reading. 


By the same Crown8vo. Is. 
» LL. 
» LL 


[Ready 


tes 


By 


1s 


YDON. 


By Typewriter. 


Price, 1s. 3d. per 1000 Words. Manifold Copies, 1s. per 1000 Words. 


STANDARD TYPEWRITING CO., 90 & 91 Queen St. (third floor), E.C. 
and at 38 Arlington Square, N., and 41 Goldney Road, W. 


Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type-Writing, are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &c. 


AUTOCOPYIST DEPT. (A.E.T.Co., La.), 


London Wall, London, and 52 Princess Street, Manchester. 
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MESSRS, MACMILLAN & CO.’ PUBLICATIONS. 


HISTORY. 


THE SECOND PUNIC WAR. Being Chapters 
from THE HISTORY OF ROME. By THOMAS ARN YOLD, D.D. 
Edited by W. T. AkNoLD, M.A. With 8 Maps. Cr. 8vo. 8s. 6d. 

THE ROMAN SYSTEM OF PROVINCIAL 
ADMINISTRATION TO THE ACCESSION OF CONSTAN- 
TINE THE GREAT. y W. T. ARNOLD, M.A. Crown 8vo. 6s. 

STORIES FROM THE HISTORY OF ROME. 
By Mrs. BEESLY. Fcap. 8vo. 2s. 6d. 

THE AMERICAN COMMONWEALTH. By 
JAMES BRYCE. M.P., D.C.L., Regius Professor of Civil Law in the 
University of Oxford. Two V olumes, Extra Crown 8vo. 25s. 

Parr I.—The National Govern- Part 1V.—Public Ofinion. 

ment, Part V.—Illustrations and Re- 

Part II.—tThe State Governments. flections. 

Part I1I.—The Party System. Part VI.—Social Institutions. 

THE HOLY ROMAN EMPIRE. By the same 
Author. Ninth Edition. Crown 8vo. 7s. 6d. Library Edition. 
Demy 8vo. 145. 

OUR NATIONAL INSTITUTIONS. A Short 
Sketch for Schools’ By ANNA BUCKLAND. With Glossary. 
18mo. 15. 

A HISTORY OF ENGLAND FOR BEGINNERS. 


By ARABELLA B. BUCKLEY. With Mapsand Tables. Globe 8vo. 


35. 

LECTURES INTRODUCTORY TO THE STUDY 
OF THE LAW OF THE CONSTITUTION. By Prof. A. V. 
DICEY, B.C.L. ‘Third Edition. Demy 8vo. res. 6d. 

PROBLEMS OF GREATER BRITAIN. By the 
Right Hon. Sir CHARLES DILKE, Bart. With Maps. Second 
Edition. 2 Vols. 8vo. 36s. 

THE HOUSEHOLD HISTORY OF THE 
UNITED STATES AND ITS PEOPLE. By EDWARD EGGLE- 
STON. With Illustrations. 4to. 12s. 


WORKS JOHN FISKE. 
THE CRITICAL PERIOD IN AMERICAN 
HISTORY, 1783—1789. Extra crown 8vo. ros. 6d. 


THE BEGINNINGS OF NEW ENGLAND; or, 


The Puritan Theocracy in its Relations to Civil and Religious Liberty. 
Crown 8vo. 75. 6d. 


WORKS BY EDWARD A. FREEMAN, D.C.L., LL.D., 
Regius Professor of Modern History in the University of Oxford, &c. 
OLD ENGLISH HISTORY. With Five Coloured 

Maps. New Edition, Extra Feap. 8vo. 6s. 

METHODS OF HISTORICAL STUDY. 
of Lectures. 8vo. ros. 6d. 

THE CHIEF PERIODS OF EUROPEAN 
HISTORY. Six Lectures read in the University of Oxford in Trinity 
Term, 1885. With an Essay on Greek Cities under Roman Rule. 8vo. 
10s. 6d. 

HISTORICAL ESSAYS 
Edition. 8vo. ros. 6d 

ConTENTs :—The Mythical and Romantic Elements in Early English 
History—The Continuity of English History—The Relations between the 
Crowns of England and Scotland—St. Thoms as of Canterbury and his 

Second Series. 


Biographers, &c. 
HISTORICAL ESSAYS. Third 
Edition, with Additional Essays. 8vo. ros. 6d. 
ConTENTs :—Ancient Greece and Medizval Italy —Mr. Gladstone’s Homer 
and the Homeric Ages—The Historians of Athens—The Athenian Democracy 


—Alexander the Great—Greece during the Macedonian Perioda—Mommsen’s 
History of Rome —Lucius Cornelius Sulla—The Flavian Czsars, &c., &c. 


HISTORICAL ESSAYS. ThirdSeries. 8vo. 12s. 
ConTENTs :—First Impressions of Rome—The Illyrian Emperors and 
their Land—Augusta Treverorum—The Goths at Ravenna—Race and 
Language—The Byzantine Empire—First Impressions of Athens—Medizval 
and Modern Greece—The Southern Slaves—Sicilian Cycles—The Normans 
at Palermo. 
THE GROWTH OF THE ENGLISH CONSTI- 
TUTION FROM THE EARLIEST TIMES. Fourth Edition. 
Crown 8vo. 55. 


LECTURES ON THE HISTORY OF ENGLAND. 
By M. J. GUEST. With Maps. Crown 8vo. 6s. 


A Course 


First Series. Fourth 


HISTORY (continued). 


WORKS BY JOHN RICHARD GREEN, M.A., LL.D., 
Late Honorary Fellow of Jesus College, Oxford. 

A SHORT HISTORY OF THE ENGLISH 
PEOPLE. With Coloured Maps, Genealogical Tables, and Chrono- 
logical Annals. New Edition, thoroughly Revised. Crown 8vo, 
8s.6d. 150th ‘Thousand. 

Also an Edition in Four Parts:—Part I , 607-1265. Part II., 1204-1553. 

Part III., 1540-189. Part 1V , 1660-1873. ‘The corresponding portion of 

Mr. ‘lait’s Analysis being bound up with each. ‘The price of each Part is 3s, 


HISTORY OF THE ENGLISH PEOPLE. In 


8vo 

Vo... I.—Early England, 449-1071—Foreign Kings, 1071-1214— 
BS 1214-1291—The Parliament, 1307-1461. With Eight 
. ig Ma 8vo. 16s 

Vor. If.—The M. narchy, 1461-1540—The Reformation, 1540-1603. 8v2. 
xe S. 

Vor. I1l.—Puritan England, 1603-1660—The Revolution, 1660-1688. 
With Four Maps. 8v 16s 

Vor... IV—The Revolution, 1688 


With Maps and Index. 8vo. 16s ‘ 
ENGLAND. With Maps. 


1760—Modern England, 1760-1815. 


THE MAKING OF 
8vo. 16s. 
THE CONQUEST OF ENGLAND. 


and Portrait. 8vo. 18s. 


ANALYSIS OF ENGLISH HISTORY, based on 
Green’s ‘‘Short History of the English People.’ 3y C. W.A. TAIT, 
M.A., Assistant Master. Clifton College Crown 8vo. 5. 6d. 

READINGS FROM ENGLISH HISTORY. Se- 
lected and oe by JOHN RICHARD GREEN, Three Parts. 
Globe 8vo. 6d. each. I. Hengist to Cressy. II. Cressy to 
Cromwell. lll. Cromwell to Balaklava. 


HISTORICAL COURSE FOR SCHOOLS. 
—Edited by EDWARD A. FREEMAN, D.C.L., LL.D., late 
Fellow of ‘Trinity College, Oxford, Regius Professor of Modern 


History in the University of Oxford. 

GENERAL SKETCH OF EUROPEAN 
HISTORY. By EDWARD A. FREEMAN, D.C.L. _New 
Edition, Revised and en with Chronological Tables, Maps, 


and Index. 18mo. 3s. 6d. 
HISTORY OF ENGLAND. By  EDITH 


THOMPSON. “er ‘eenauie Revised and Enlarged, with Coloured 


Maps. 18mo, 2s. 
HISTORY OF “SCOTLAND. 
New Edition. 18mo. 


By MARGARET 
MACARTHUR. Oo. 25. 
ITALY. By 


With Maps 


HISTORY OF the Rev. W. 
HUNT, M.A. New Edition, with Coloured Maps. 18mo. 3s. 6d. 
HISTORY OF GERMANY. By J. SIME, 

M.A. New Edition, Revised. 18mo. 3s. 
HISTORY OF a A. 
DOYLE. With Maps. 18mo. 4s. 6¢ 
EUROPEAN COL ONIES. 
M.A. With Maps. 18mo. 4s. 6d. 
FRANCE. By CuHar.totre M. Yonce. With 


Maps. r8mo. 3s. 6d. 


HISTORY PRIMERS.—Edited by Joun 
RICHARD GREEN, M.A., LL.D., Author of “A Short History 
of the English People.” 

ROME. By the Rev. M. CreicuTon, M.A., Dixie 
Professor of Ecclesiastical History in the University of Cambridge. 
With 11 Maps. 18mo, 1s. 

GREECE. By C. A. Fyrre, M.A., Fellow and 
late Tutor of University College, Oxford. With 5 Maps. 18mo. 1s. 


EUROPEAN HISTORY. By E. A. FREEMAN, 
D.C.L., LL.D. With Maps. 18mo. ts. 

GREEK ANTIQUITIES. By the Rev. J. P. 
MAHAFFY, M.A. Iliustrated. 18mo. 1s. 

CL 7 AL GEOGRAPHY. By H. F. Tozer, 

18mo. 

GE ‘0G RAPHY. By Sir G. Grove, D.C.L. Maps. 

ROMAN ANTIQUITIES. By Prof. Wikis, 
Litt.D. Illustrated. 18mo. rs. 


FRANCE. By CHarRLoTte M. YonGE. 


By Joun A. 
By E. J. PAyNE, 


18mo, Is. 


MACMILLAN AND CO., LONDON. [9] 
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W. WATSON ds SONS, . “~=int® so. ore wmazso cwpe een ain ina 


NEW, RARE, AND INTERESTING MICROSCOPIC OBJECTS 











New Slide, containing about 200 various Diatoms from St. Peter, Trans. Section of Tentacle of Sea Anemone, showing Thread Cells, &c. 1 
Hungary— ery fine on eve «- 6 © | Trans. Section of Ascaris from Horse, showing a ered Canal, Ovi- 
Type Slide of atiout 60 Diatoms from Simbirsk . ee IO 6 ducts, Uterus, Muscle, &c. one oo (8 
Very beautiful Group of Eggs of Butterflies, Moths, &e. —Opaque «- 10 6 | Amphioxus—Trans. Section through. Pharynx I 
Type Slide of Eggs of Butterflies, Moths, &c. —Opaque, named... 18 6 | Phantom Shrimp (Carella linearis) ° I 
Strewed Diatoms from North Sea, C uxhaven—Opaque... ose “- FO | Kidney of Snail—Typical Crustacean eve I 
Elytron of Diamond Beetle, Cyphus—very brilliant... oe +. I © | Sponge Spicules from Jeremie, in Group—very curious.. 2 
Fluke from Sheep (Fasciola hepatica)—Stained .. 1 9 | Hydra vulgaris, with ‘| entacles extended.. I 
Very fine Arr: — sata of various Di atoms—suitable for. Soirées, | Pediculus capitis, Male, Female, Egg, and Larva—on One Slide a 

&e. ove ove ee . 7 Horizontal Section of Foetal Hand, oe commencement of ossi- 
Distillation from V apour of Coke—for Polarisc ope fication in metacarpal bones “ ove owe 3 
Any of the above forw ~aindie on receipt of Remittance for Price. 
ILLUSTRATED CATALOGUE OF MICROSCOPES, &c. 
CLASSIFIED LIST OF 40,000 FIRST-CLASS OBJECTS forwarded Post free on application to— 
W. WATSON & SONS, 0OPZICIANS TO HER MAJESTY'S GOVERNMENT, 
313 HIGH HOLBORN, LONDON, W.C. 
AND tle SWANSTON STREET, MELBOURNE, AUSTRALIA. ESTABLISHED 1837. 
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WIMSHURST MACHINE. 
Works in any Weather. Size giving 4: Sparks, £4 10s. 


SCHOOL APPARATUS, 


Approved by Science and Art Department. 


HARVEW @2 PEAKE, 
6 CHARING CROSS ROAD, W.C, 
PERKEN, SON, & RAYMENT, 2222222 "=== 


nd Profession. 
aanevaerean sustbenaians APPARATUS = 
Of every description. 


“OPTIMUS” PHOTOGRAPHIC SETS “ OPTIMUS” MAGAZINE CAMERA “OPTIMUS” PHoTocRAPHic LeNsEs 


With Tripod and every necessary complete. | Pictures 4} by 3} inches. RAPID EURYSCOPE. 
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Carries Twelve The most ** There is no doubt of 


For Plates 





. > 
For Plates Dry Plates. os avenmad its proving a most use- 
4 by 31, 64 by 43, No Dark Slides. Suis ful lens.”—J. TRAILL 
on rice, at 
£3 8s. £5 158. | Plates changed with Lens and TayLor, British Four- 
by turning a utter, nal of Photography. 
Button. £6 6s. s nied 
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WIMSHURST ELECTRICAL MACHINE. re eet ae 
Best Quality, 15 in., £5; 18-in., £6 tos. As made for the Science and Art WESTMINSTER. 
Department, and the Universities of Oxford, Cambridge, and London. 








N = W 1 O N & C O oy TELEPHONE No. TELEGRAPHIC ADDRESS, 
3 FLEET STREET, TEMPLE BAR, LONDON, E.C. 3120. SECOHM, LONDON, 
THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, NE G 4 fa TT | & Z A M 3 in A’S 
ST. TIBB’S ROW, CAMBRIDGE. 
SPECTACLES. 
MAKERS OF 
PHYSICAL, PHYSIOLOGICAL, BOTANICAL, AND a ian Gu Tak Rint oa 
SCIENTIFIC APPLIANCES GENERALLY, Carefully adapted to any sight, a Register of which is kept for 
Descriptions of which may be obtained on application. future reference. 


Drawings made on Stone and Wood, and the most refined work in Lithography 
and Colour Printing, as well as the various processes connected with 
Photography, done on the premises. 

Sole Authorized Makers of Pror. Ewinc’s SEISMOMETRIC APPARATUS. 
Quartz Fibres made as described by Mr. C. V. Boys. 


Agents for the Microscopes of Cart Zeiss, of Jena, and for the Earthquake 
Model (made in Japan) of Pror. Sekiya. 





a Ready, va XI., No. 3 NEGRETTI AND ZAMBRA make a Speciality of Spectacles for 
Sele an Selinietitis ae ow Vehune, eunntben, Lawn Tennis, Billiards, Fishing, Riding, and Shooting. 


THE JOURNAL OF PHYSIOLOGY.;NEGRETTI & ZAMBRA, 
Edited by MICHAEL FOSTER, M.D., F.R.S. SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
38 HOLBORN VIADUCT, E.C. 


Published by the Proprietors and sold on their behalf at 
Branches: 45 CORNHILL; 122 REGENT STREET. 


THE CAMBRIDGE SCIENTIFICINSTRUMENT COMPANY'S WORKS, | Branches: 45 CORNHILL.: 122 REGENT STREET. 


ST. TIBB’S ROW, CAMBRIDGE, Telephone No. 6583. Telegraphic Address: ‘* Negretti, London.” 
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THE LONDON HOSPITAL MEDICAL 


COLLEGE. 


The SUMMER SESSION will commence on THURSDAY, MAY t. 

The Hospital, which is the largest general Hospital in the Kingdom, con- 
tains nearly 800 beds, all in constant use. There are wards for accidents, 
surgical and medical cases, diseases of women and children, and ophthalmic 
cases. Special departments for diseases of the eye, ear, throat, skin, and 
teeth, and for cancer, tumours, diseases of the bladder, piles, and fistula. 
Number of in-patients last year, 8873; out-patients, 101,548 ; accidents, 
7456. 

Surgical operations daily. 

APPOINTMENTS.—Resident Accoucheur, House Physicians, House 
Surgeons, &c. Forty ofthese Appointments are made Annually. Numerous 
Dressers, Clinical Clerks, Post-mortem Clerks, and Maternity Assistants are 
appointed every Three Months. All Appointments are Free. Holders of 
Resident Appointments are also provided Free Board. The New College 
Buildings are now complete, and afford more than double the former 
accommodation. 

SCHOLARSHIPS AND PRIZES.—Twenty Scholarships and Prizes 
are given annually. Students entering in May are eligible to compete for 
the four Entrance Scholarships in September. 

Luncheons or Dinners, at Moderate Charges, can be obtained in the 
Students’ Club. 

N.B.—Special arrangements have been made to meet the requirements of 
the Examining’ Board .n England so as to enable Students entering in May 
to pass Part I. (Chemistry and Chemical Physics), and Part II. (Materia 
Medica and Pharmacy) of the First Examination in July. 

The London Hospital is now in direct communication with all parts of the 
Metropolis. ‘I'he Metropolitan District and other Railways have Stations 
within a Minute’s Walk of the Hospital and College. 

For further Information apply Personally or by Letter to 


Mile End, E. MUNRO SCOTT, Warden. 


GUY’S HOSPITAL MEDICAL SCHOOL. 


The SUMMER SESSION commences on THURSDAY, MAY tr. 

The Hospital contains 695 Beds, of which 500 are in constant occupation. 
Special Classes are held for Students preparing for the Examinations of the 
University of London, and other Higher Examinations. 

APPOINTMENTS. — All Hospital Appointments are made strictly in 
accordance with the merits of the Candidates, and without extra payment. 

ENTRANCE SCHOLARSHIPS in September 1890.—Two Open 
Scholarships in Arts, one of the Value of 100 Guineas, open to Candidates 
under 20 Years of Age ; and one of 50 Guineas, open to Candidates under 25 
Years of Age. Two Open Scholarships in Science, one of the Value of 125 
Guineas, and another of 50 Guineas, open to Candidates under 25 Years of 





Age. 

PRIZES are awarded to Students in their various years, amounting in 
the aggregate to more than £ 300. 

DENTAL SCHOOL.—A Dental School is attached to the Hospital, 
which affords to Students all the instruction required for a License in Dental 
Surgery. 

COLLEGE. —The Residential College accommodates about Fifty Students 
in addition to the Resident Staff of the Hospital. The College contains a 
large Dining Hall, and Reading Reoms for the use of the SrupEN‘s’ CLuB. 

For Prospectus and further information apply to the Dean, Dr. Perry, 
Guy’s Hospital, Lordon, S.E. 

NEW SOUTH WALES. 
TECHNICAL EDUCATION. 
ASSISTANT ORGANIZER OF TECHNICAL CLASSES. 

TheGOVERNMENT of NEW SOUTH WALES invite Applications 
from Gentlemen, thor ughly qualified to fill the above-named post, and pos- 
sessing a practical knowledge of Engineering. 

The Salary will be at the rate of £550 per annum, with a first-class passage 
to Sydney. 

Applications, stating Candidates’ Age, and accompanied by Testimonials 


and References, must be sent to the undersigned, not later than May 31 
next. 





SAUL SAMUEL, 
Agent-General for New South Wales, 
9 Victoria Street, London, S.W., April 18, 1290. 








SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E. 


The SUMMER SESSION will commence on MAY 1. Students enter- 
éng in the Summer are eligivle to compete for the Science Scholarships of 125 
Guineas and £60 awarded in October. 

There are numerous Prizes and Scholarships, and all Appointments are 
open to Students, without extra charge. 

Special Classes for the Examinations of the University of London are 
held throughout the year. A Register of approved lodgings, and of private 
families receiving Students to reside, is kept in the Secretary’s Office. 

Prospectus and all particulars may be obtained from the Medical 


Secretary, Mr. G. RENDLE. 
E. NETTLESHIP, Dean. 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
Principat—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Siudents gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888. 








| LIVING SPECIMENS FOR THE MIGROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Floscularia ornata, with sketch and 
description. He also sent out Paludicella Ehrenbergi, Lophopus crystallinus, 
Argulus foliaceus, Corethra, Philodina roseola, Floscularia, Corethra plumi- 
cornis, Melicerta ringens, Stephanoceros; also Amoeba, Hydra, Vorticella, 
Crayfish, Dog-Fish, Amphioxus, and other Specimens for Biological Labora 
tory work. 

Weekly Announcements will be made in this place of organisms T. B. 
is, supplying. 

Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 15., 
or Twelve Tubes for 108. 6d. 
Portfolio of Drawings, Eleven Parts, rs. each. 


ZOOLOGICAL SOCIETY OF LONDON. 
DAVIS LECTURES, 1890. 


A Course of Six Lectures will be delivered in the Lecture Room in the 
Seciety’s Gardens, Regent’s Park, on THURSDAYS, at 5.30 p.m., com- 
mencing THURSDAY, MAY 8, by Mr. F. E. BEDDARD, M.A., Pro- 
sector to the Society, and Davis Lecturer. 





SupjectT— 
THE COLOURS OF ANIMALS. 


Fee for the Course (including admission to the Gardens on the days of 
Lectures), 5s. 

‘The Course will be free to all Fellows of the Society. 

Tickets for the Course may be obtained from Mr. F. E. Bepparp, Zoo- 
logical Society's Gardens, Regent’s Park, N.W. 


GUY’S HOSPITAL MEDICAL SCHOOL. 


UNIVERSITY OF LONDON PRELIMINARY SCIENTIFIC 
M.B. EXAMINATION, 


Instruction is given in all the subjects of the above Examination at 
GUY’S HOSPITAL during the Winter and Summer Sessions. The Fee 
for the whole Course is Ten Guineas. The Classis not confined to Students 
of the Hospital. 

s ed further particulars, apply to the Dean, Guy's Hospital, Southwark, 








CAVENDISH COLLEGE, CAMBRIDGE. 


An EXAMINATION will be held on TUESDAY, July 8, and following 
days, for One Scholarship of £50 and Six Scholarships of £30a Year, open 
to Students under 18 Years on October 1, 1890, Candidates may offer one 
or more of the following Subjects ;— 

Classics, Mathematics, Natural Science, Modern Languages. 

The College Fee for Board, Lodging, and Tuition is £25 for each of the 
Three University Terms, and £15 for Residence in the Long Vacation. 
For further information apply to the MAsTEr. 


‘UNIVERSITY COLLEGE, LONDON. 
FACULTY OF MEDICINE. 


The Classes re-commence on MAY 1, and are so arranged as to afford 
a convenient opportunity for Students to commence their Medical Course. 
Full information may be obtained from the Office of the College, Gower 


Street, W.C. 
JOHN WILLIAMS, M.D., Dean. 
J. M. HORSBURGH, M.A., Secretary. 


nt 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 
W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Lp MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 
Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


WANTED.—A HOLIDAY ENGAGE- 
MENT for July, August, and September, or Part, in England c1 
Abroad, bya YOUNG NATURALIST willing to give his time for 
Expenses, as ASSISTANT to a Scientist or Naturalist. Highest 
References given and required.—W. P. T., Royal School of Mines, 
South Kensington, W. 

OSTEOLOGICAL SPECIMENS, 

MODELS, &c.—MOORE BROS., 49 Hardman Street, Liverpool. 

Price List, Three Stamps. 
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BRADY & MARTIN, 


27, 29, & 31 MOSLEY STREET, 
NEWCASTLE-UPON-TYNE, 


Wholesale and Export Dealers and Manufac- 
turers of Chemical and Scientific Apparatus, 
Pure Chemicals for Analysis, &c., 


Supply Colleges and Schools in all parts of the World with every 
requisite for Theoretical and Experimental Work in Chemistry, 
Sound, Light, Heat, Magnetism, Electricity, &c. 


Analytical & Works Laboratories completely Furnished. 
Agents in connection with the Science and Art Department. 
PAaRTNERS— 


N. H. MARTIN, C. E. STUART, B.Sc. 





New ILLusTRATED CATALOGUE, CONTAINING MANY NEW FORMS OF 
APPARATUS, FrEE ON APPLICATION. 


SPECTROSCOPES & SPECTROMETERS 
TELESCOPES OR LABORATORY USE, 


With ‘* Rowlands’s’’ Metal Gratings, or with Prisms of every Description. 








DISK PRISMS AND MOUNTINGS 
For Photographing the Stars on Secchi’s Plan. 


A. HILGER, 


Astronomical and Optical Instrument Maker, 
204 STANHOPE STREET, HAMPSTEAD Roan, 
Lonpon, N.,W. 


GOLD MEDAL, Highest Award, Inventions Exhibition, 
88 


‘JOHN J. GRIFFIN & SONS, Lire, 


MAKERS OF 


CHEMICAL, PHILOSOPHICAL, AND 
PHOTOGRAPHIC APPARATUS, 


22 GARRICK STREET, COVENT GARDEN, 
LONDON. 


CHEMICAL APPARATUS of every description for Analytical Opera- 
tions and Experiments of Demonstration. 

APPARATUS, DIAGRAMS, and MODELS for Lectures on Mecha- 
nics, Hydrostatics, Acoustics, Light, Heat, Electricity, and other Branches 
of Physical Science. 


SEND FOR CATALOGUES, FREE ON APPLICATION. 


WEAK AND DEFECTIVE SIGHT.— 


SPECTACLES scientifically adapted to remedy impaired vision by 
Mr. ACKLAND, Surgeon, daily, at HorNE AND THORNTHWAITE’S, 
Opticians to the Queen, 416 Strand, London. The weak-sighted should 
read Ackland’s ‘‘ Hints on Spectacles,” 6d., post free. 








| DEATH AND DISABLEMENT BY ACCIDENT. 
THE RAILWAY PASSENGERS’ ASSURANCE COMPANY 


Assures £1000 at Death and Full Benefits at £4 per Annum. 
HON. EVELYN ASHLEY, Chairman. 


Annual Income £250,000. 
80,000 ANNUAL POLICYHOLDERS. 
Invested Capital and Reserve Fund £285,000. 
COMPENSATION PAID 


£2,750,000. 


West End Offce:—8 GRAND HOTEL BUILDINGS, W.C. 
Head Office :—64 CORNHILL, LONDON, £.C. 
WILLIAM J. VIAN, Secretary. 


MINERALOGY. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
| ESTABLISHED 1840. Late 277 STRAND. 


A Large Collection of Beautiful Mineral Specimens, including a VERY 
FINE GROUP OF SENARMONTITE CRYSTALS, VERY BRIL- 
LIANT MANGANITES, WULFENITES, VANADIMITES, HAR- 
MATOME, from Oberstein and Scotland; NATROLITES, Auvergne ; 
CHILDRENITES, ARAGONITES, and MELANCPHLOGITE. 
FOSSILS, ROCKS, ROCK SECTIONS, HAMMERS, 

CHISELS, and BLOWPIPE APPARATUS. 


Precious Stones for Collectors and Mounting. 
COLLECTIONS FOR STUDENTS AND PROSPECTORS. 
Catalogues Free. 








Lessons given. 

I. T. CROCKETT, 
Maker of every description of Entomological Cabinets and Apparatus ; 
Store- and Book-boxes, fitted with Camphor-cells ; Setting Boards, Uval or 
Flat, &c. Cabinets of every description kept in stock. SPECIAL INSECT 
CABINETS, with Drawers fitted with Glass Tops and Bottoms to show 
upper and under side without removing insect. Store-boxes specially made 
for Continental Setting, highly recommended for Beetles. All best work. 
Lowest possible terms for cash. Prices on Application. Estimates supplied. 
Trade supplied. Established since 1847. 


Show Rooms—vya Prince’s Street, Cavendish Square, W. (7 doors from 
Oxford Circus). Factories—34 Ridinghouse Street, and Ogle Street, W. 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 25s. > 
200 ditto, 50s. The best value obtainable. 

Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 














+ 9 vu ~*~ OSRhbmusese 
of & . £85. .4oSses sects ‘ 
} + &B & oy Hee YS<ounses 7) 
ee Ss © 2 Bees 295,24 o*” be 3 
H mn £ & SHaM SF os uwees ot 
Lid = 3 Gc2R Inte SSR bPcedin as 
Z, m wI2 Seq Hasse Bwessse Ze 
fe RES Mae CeO ESSE Sa 
Flug DO bSS are Feet eys setae oh 
B SxANEES. SSkeeeAsomsa Bs 
> Ba. -5aP™ SEGE* one tes 2 
=< ‘SESS On. ~~ wo ge Ge ee =) 
< > FoR R oes Po PbS. 249-52 
S 86 ee SS Okun S483 54 Zw 
= BSESSSFR eesa Esso ss <5 
- sos a 
as Se & Price Bees Saag Beng 
Gae i= zZ2S~SeSlsS8Re 3 
== < [2589 po RI Sweets a8, 9” 
— CO Loe fee ZA Stow Seas PEOO 
=> sod W@W 30's Oda Sotye 
Rm Sz 422s aVSes anoses 
c2 eed 1289 weSs! Ue8s5505 0555 
s i=] 4: . rs 
2522 Bes Sst o os OSH BE 
== ¢ ~~ ee Ss SEoenae o@ ; 
f) ee" S32 ASR eso Et baa 
— =o & =+4 oo. os 
QO §2@ Hse TEESPE az EG ES 
ea] Qe te les lesescesi gas. 
Gos fs fet Feb 888273229 
= by a &9o ac o 
ui= tp 43s 26,9 5Sous a2 
a >» fe #82 wl ogesOreoad™ 
mee fs gees gag Sc eka asso 
&s Roe yt = eestSsose2 
(eo) o 25 Qec 52 Seses 
<< <s Rees Seoc8unk aaa 
4 & FE SoM aAaGQOLEE 

















r=] 

So 

ee 
-~e. 
e 
Mee 
aS 
o > 
OFS 
xo s 
Se 
2 32 
s» 
= 23 
cee 
ests 
bes 

o 

o 















































cc NATURE 


[April 24, 1890 








THE, FOURTH DIMENSION. | 
MR. HOWARD HINTON’S WORKS. 


Guosts ExpLa!NeD. 


What is the Fourth Dimension? \. 

*©4 short treatise of admirable clearness... . Mr. Hinton brings us, 
panting but delighted, to at least a momentary faith in the Fourth Dimension, 
and upon the eye of this faith there opens a vista of interesting problems. 
His pamphlet exhibits a boldness of speculation, anda power of conceiving 
and expressing even the inconceivable, which rouses one’s faculties like a 
tonic.”—Pall Madd. 

Tue Mystery OF PLEASURE AND PAIN. 
The Persian King; or, The Law of the Valley. 1. 

‘** A very suggestive and well-written speculation, by the inheritor of an 
honoured name.’’—Mind. 


Mr. HINTON’Ss other Fourth Dimensional Pamphlets are : 
A Picture of our Universe, 1s. Casting out the Self, 1s. A Plane 
World, :s. Education of the Imagination, 1s. Many Dimensions, ts. 
The first Five of the above, in x Vol., Cloth, Neat, 6s. 
A SystTeMATic TREATISE ON THE FourtH DIMENSION. 
A New Era of Thought. By C. Howarp Hinton, M.A. 


Cloth, 4s. 6d. 


Another World: or, The Fourth Dimension. 
T. SCHOFIELD, M.D. Cloth, 2s. 6d. 
“* There is much of interest in it, and for some readers the speculations of 
the later chapters may have as much interest as the mathematical certainties 
of the earlier chapters have for others.” — Nature. 


SWAN SONNENSCHEIN & 


By A. 


CO., Paternoster Square, E.C. 


ELLIOT STOCK’S SPRING LIST. 


Cloth, 








In Handsome Crown Octavo Volume, Price 5s., Post Free. 


Studies in Evolution and Biology, 
By ALICE BODINGTON. 


CONTENTS — 
The Evolution of the Eye. Puzzles in Palzontology. 
The Mammalia. The Air Bladder of Fishes. 
The Flora of the Past Neo-Lamarckism. 
Interesting Facts in Evolution. The Origin of the Fittest. 
Micro-Organisms as Parasites. Glossary. 
In Crown 8vo, Cloth, 


Gilt Edges, Price 3s. 6d., Post Free. 


Glimpses-into Nature's Secrets ; 


Or, Strolls on Beach and Down. 
By EDWARD A. MARTIN. 


Section I—BY AZURE WAVES. 
Section II—ROCK-WRITTEN STORIES. 


SEVENTH EDITION, tastefully Printed in Crown 8vo, with Illustrations, 
Vellum Binding, Price 5s., Post Free. 


Days and Hours in a Garden. 
By “E. V. B.” 
With Head and Tail Pieces Designed by the Authoress. 
** This is a delightful little work.”’—A theneum. 
“A beautiful book in a beautiful dress.” —Academy. 

‘How much to interest the cultivated mind, and to charm the eye tr: tined 
to the study of Nature, may be found in a garden of even moderate size, is 
strikingly shown in these pages.” —Literary World. ; 


London: ELLIOT STOCK, 62 Pebeimpaine Row, E.C. 





ROYAL DUBLIN SOCIETY’S 
SCIENTIFIC TRANSACTIONS. 
Vol. IV., 4to. 


Part 3.—Dr. Borppicker: Observations of the Planet Jupiter, made 
with the Reflector of 3-feet aperture, at Birr Castle Observs atory, Parsons- 
town. 7 Plates. Price 35. 


Part 4.—New Determination of the Latitude of Dunsink Observatory, 
by A. A. Rambaut. Price rs. 
Part 5.—Happon (A. C.): 


(ein Col Pri Revision of the British Actiniz. 
2 in Colours). rice 5s. 


7 Plates 


WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, London; 
and 20 South Frederick Street, Edinburgh. : 





[CHARLES GRIFFIN & CO.’ PUBLICATIONS. 


SeventH ANNuAL IssuE. Handsome Cloth, 7s. 6d. 


THE SCIENTIFIC AND LEARNED 
SOCIETIES OF GREAT PRITAIN AND IRELAND (YEAR 
BOOK for 1890). Compiled from Official Sources, and comprising 
hesides other Official Information,Lists of the Papers read during 
1889 before every Society of importance in the United Kingdom. 

«* AN INVALUABLE index to the literature of British science.” —Westminste> 

Review. 

Just Published, very fully Illustrated, Crown 8vo, 3s. 6d. 


THE FLOWERING PLANT: First 


Principles of Botany. Specially adapted to the requirements of 
Students preparing for London University Matriculation and other 
Examinations. By J. R. AINSWORTH DAVIS, B.A., Lecturer on 





Biology, University College, Aberystwyth. 
With 158 Illustrations, Extra Crown 8vo, 12s. 6d. 
BIOLOGY (A TEXT-BOOK OF). Com- 
prising Vegetable and Animal Morphology and Physiology. By J. R. 


AINSWORTH DAVIS, B.A., Lecturer on Biology in the University 
College of Wales, Abery stwyth. 
‘* Furnishes a clear and comprehensive exposition of the subject in « 
systematic form.” —Saturday Review. 
Medium 8vo, with 190 Illustrations, 18s. 


EMBRYOLOGY (AN INTRODUCTION 
TO). Forthe Use of Students. By A. C. HADDON, M.A., Pro- 
fessor of Zoology in the Royal College of Science, Dublin. 

“ AN EXCELLENT 7ésumé OF RECENT RESEARCH, wel! adapted for self- 
study.””"— Zhe Lancet. 
Next Week. In Extra Crown 8vo, with 344 Illustrations. 


PRACTICAL HISTOLOGY (OUTLINES 
OF). By WILLI AM STIRLING, M.D., Sc.D., Professor in the 
Victoria University ; Brackenbury Professor of Physiology and Histo- 
logy in the Owens College, Manchester; Examiner in the Universitic 
of Oxford and Cambridge. 


By the same Author. 
In Extra Crown, 8vo, with numerous I Illustrations, 8s. 6d. 


PRACTICAL PHYSIOLOGY (OUTLINES 


OF). Being a Manual for the Physiological Laboratory, including 
Chemical and Experimental Physiology, with Reference to Practical 
Medicine. 

London: CHARLES GRIFFIN & CO., Exeter Street, Strand. 


"In Three V Volumes, ‘Price £2 2s. each. Vol. I. now Ready. 


A DICTIONARY 
APPLIED CHEMISTRY. 


2. & THORPE, B.Sc. (Vict.), 
Ph.D., F.R.S., Treas. C.S., 


Professor of Chemistry in the Normal School of Science and 
Royal School of Mines, South Kensington. 


ASSISTED BY EMINENT CONTRIBUTORS. 


Chemical News.—‘ Will be universally 
manufacturing chemists.”’ 

Fournal of Society of Chemical Industry.—‘ The list of the names of 
contributors and the selection of their subjects inspires confidence at 
once 

Chemical Trade $ournal.—** We are much pleased with the work. 
Descriptions of processes are ae down to as recent a date as it is w well. 
nigh possible to achieve. Will form a handy book of reference for years 
to come.” 

Sir H. E. Roscoe ‘w Natrure.—‘‘ It is probable that this volume will 
have even a larger sale than that of the corresponding * Dictionary of Pur: 
Chemistry,’ and, as with that important work, so with this, the public may 
well be congratulated on possessing such a valuable book of reference s 
creditable to all concerned in its production. An examination of the 
important articles written by specially-qualified contributors indicates that 
each subject is brought up to the level of the present state of our know- 
ledge. . . . Isa welcome addition to our scientific books of reference, and 
forms an admirable companion to ‘ Watts’ Dictionary of Theoretical 


Chemistry.’” 
LONGMANS, GREEN, & CO. 








appreciated by technical and 


London : 





Just Published, Crown 8vo, 7s. 6d., Cloth. 


THE ART OF PAPER-MAKING: a Prac- 


tical Hand-book of the Manufacture of Paper from Rags, Esparto, 
Straw, and other Fibrous Materials, including the Manufacture of Pulp 
from Wood Fibre. With a Description of the Machinery and Appliances 
used, and of Processes for Recovering Soda from Waste Liquors. By 
ALEX. WAT T, Author of ‘* Soap-making,” &c. 


CROSBY LOCKWOOD & SON, 7 Stationers’ Hall Court, London, E.C 
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DIARY OF SOCIETIES. 
LONDON, 
THURSDAY, Aprit 24. 

RoyaL Society, at 4.30.—On a Pneumatic Analogue of the Wheatstone 
Bridge : W. N. Shaw.—On the Effect of Tension upon Magnetic oe 
of Length in Wires of Iron, Nickel, and C ~~ Shelford Bidwell, F.R.S 
—(Qn the Heat of the Moon and Stars: . V. Boys, F.R.S.—M agnetic 
Properties of Alloys of Nickel and Iron: Dr. Hopkinson, F.R.S. 

INSTITUTION OF ELECTRICAL ENGINEERS, at 8.—On a Lightning Guard for 
Telegraph Purposes, and on the Protection of Cables from Li; ghtning: Dr. 
Oliver Lodge, F.R.S 


RovaL INSTITUTION, at 3.—The Heat of the Moon and Stars (The | 


Tyndall Lectures): Prof. C. V. Boys, F.R.S. 
FRIDAY, Aprit 25. 
AMATEUR re Society, at 8.—Stigmaria ficoides of the Coal- 
measures: J. W. 


INSTITUTION OF Fo a ENGINEERS, at 7.30.—Some Applications of Elec- | 


tricity in Engineering Workshops : C. Frewen Jenkin. 

Rovat INnsTITUTION, at 9.—The Shapes of ~— aves and Cotyledons: 
The Right Hon. Sir John ubbock, Bart., M.P., F.R.S. 

SA1URDAY, Apri. 26. 

Roya Botanic SOCIETY, at 3.45 

Rovat INSTITUTION, at 3. —Colour and its Chemical Action : 
de W. Abney, R.E., C.B., F.R.S. 

MONDA ¥; 


Captain W. 


APRIL 28, 

Society oF ARTS, at 8. 

ARISTOTELIAN SOCIETY, at 
Daphne. 

TovYNBEE PHILOSOPHICAL SOCIETY, 


Smurthwaite, 
TUESDAY, Aprit 29. 
ZoOLOGICAL Society, at 4.—Anniversary. 
INSTITUTION OF CiviL ENGINEERS, at 8.—The 
tricity to Welding, Stamping, and other Cognate Purposes : 
Bramwell, Bart., F.R.S. (Discussion.)—The Barry Dock Works: 
Robinson. (Discussion. ) 
Rovat INSTITUTION, at 3—The Place of Oxford University in English 
History: Hon. George C. Brodrick. 
WEDNESDAY, Aprit 30 
GEoLocicaL Society, at 8.—On certain Physical Phenomena exhibited 
by the so-called ‘ Raised Beaches” of Hope’s Nose and the Thatcher 
Rock, Devon: D. Pidgeon.—The so-called Upper Lias Clay of Down 
Cliffs : S. S. Buckman.—The Devonian Rocks of South Devon: W. A. E. 
Ussher.—On some New Mainmals from the Red and Norwich Crags: E. 
T. Newton.—On Burrows and Tracks of Invertebrate Animals in Palzozoic 
Rocks,and other Markings: Sir J. W. Dawson, K.C.M.G., F.R.S. 


Society OF ARTS, at 8. 

TAURSDAY, May t. 

Roya Society, at 4.30. 

LinNnEAN Society, at 8.—Quantitative Examination of Water-meadow 
Herbage: Prof. W. Fream.—On some Old World Species of Scorpion: R. 
I. Pocock. 

CuemicaL Society, at 8.—The Conditions under which Hydrogen 
Peroxide is formed by the Oxidation of Ether: G. Wyndam Dunstan and 
T. S. Dymond. 

InsTITUTION OF MECHANICAL ENGINEERS, at 7.30.—Inaugural Address: 
Joseph ‘Yomlinson, President.—Research Committee on Marine-Engine 
Trials: Report upon Trials of ‘Three Steamers, /si Yama, Colchester, 
Tartar: Prof. Alexander B. W. Kennedy, F.R.S. 

Rovat InsTITUTION, at 1.30.—Annual Meeting. At 3.—The Heat of the 
Moon and Stars (the Tyndall a Prof. C. V. Boy s, F.R.S. 

FRID , May 2. 


8.—Newman’s Grammar of Assent: P. 


at 8.—Spencer’s Data of Ethics: J. 


Application of Elec- 
Sir Frederick 
John 


Grotocists’ AssociaTION, at 8. 
Rovat INSTITUTION, at % Per wy eee: 
ATURDAY, May 3. 
Royvat INSTITUTION, at 3. poet Si and its Cacti! Action : Captain W. 
de W. Abney, R.E., C.B., F.R.S. 


New Edition of Watts’ ‘Chemistry. 
WATTS’ 
DICTIONARY OF CHEMISTRY. 


Revised and entirely Rewritten by 
M. M. PATTISON MUIR, M.A., F.R.S.E., 


Fellow, and Prelector in Chemistry, of Gonville nar Caius College, 
Cambridge ; 


AND 
H. FORSTER MORLEY, M.A., D.Sc., 


Fellow of University College, London, and Professor of Queen’s College, 
London ; 


Walter H. Pollock. 





Assisted by Eminent Contributors. 
IN FOUR VOLUMES, HALF-BOUND. 
Volumes I. and II, now ready. 
Vol. I. (Abies—Chemical Change), 8vo, Price Two Guineas. 
Vol. II. (Chenocholic Acid—Indigo), 8vo, Price Two Guineas. 
London: LONGMANS, GREEN, & CO. 





DIGEST OF MR. HERBERT SPENCER’S WORKS. 
Just Published, 8vo, Cloth, Price rss 
AN EPITOME OF THE SYNTHETIC 
PHILOSOPHY. By F. HOWARD COLLINS. With a Preface 
by HERBERT SPENCER. 
“T have read portions taken at random here and there, and have found 
them very well done.”—Mr. SPENCER in Preface. 
WILLIAMS & NORGATE, London and Edinburgh. 





| Hospital, says :-— 
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WILLIAM WESLEY AND SON, 
Scientific Booksellers and Publishers, 
| 28 ESSEX STREET, STRAND, LONDON. 


Just Published, Price 3d. 
(A Classified Catalogue of New and SECOND-HAND WokkKs in 


ASTRONOMY, 
MATHEMATICS, 
PHYSICS. 


W. WESLEY & SON, 28 Essex Street, Strand, London. 


EYESIGHT AND SPECTACLES. 


Homeopathic Review, October 1, 1889 :—“‘ Parents and those that 
shrink from using spectacles should read an original book, ‘IS BAD SIGHT 
ON THE INCREASE?’” 

The School Board Chronicle, August 31, 1889 :—*‘ Valuable 
information can be gleaned from its pages. 

e Morning Post, July 23, 1889: 
common sense in Mr. Fournet’s arguments. 
Printed by EYRE & SPOTTISWOODE, 196 pp., 15 Stamps, post free. 

Address— 
18 BENTINCK ST., MANCHESTER SQUARE, LONDON, W. 


PROPER GLASSES PRESCRIBED, 5s. 


By Author of the Above. Hours, ro till 7. 


Spectacles and Eye-glasses at Civil Service Store 
Prices. 


MANUSCRIPT COPYING 


By Typewriter. Special attention given to Papers on Technical Subjects 
for Public Reading. 
Price, rs. 3¢. per 1000 Words. Manifold Copies, rs. per ro0o Words. 
STANDARD TYPEWRITING CO., 90 & 91 Queen St. (third floor), E.C. 
and at 38 Arlington Square, N., and 41 Goldney Road, W. 


SILVERED-GLASS REFLECTING 
TELESCOPES. 


CALVER’S well-known TELESCOPES received the Highest Award for 
**Excellence and Improvements” at the International Exhibition, London. 
Catalogues and Testimonials, 1s.—G. CALVER, F.R.A.S., Widford, 
Chelmsford. 


NERVOUS EXHAUSTION. 


PULVERMACHER’S WORILD-FAMED 
GALVANIC BELTS 


for the Cure of Nervous Compvarints have received Testimonials from three 
Physicians to Her Majesty the Queen, and over Fifty Members of the Royal 
College of Physicians of London. 


The distressing symptoms of NERVOUS EXHAUSTION, loss of 
MUSCULAR POWER, RHEUMATISM, SCIATICA, PARALYSIS, 
EPILEPSY, &c., are speedily removed by means of 


PULVERMACHER’S World-famed Galvanic Belts, 


which convey the electric current direct to the affected parts, gradually 
stimulating and strengthening all the nerves and muscles, and speedily 
arresting all symptoms of premature waste and decay. 


—‘‘A considerable amount of 








Dr. V INES, Fellow of the Royal College of Physicians, writes, September 
19, 1885 ‘Having used Mr. PULVt#RMACHER’S BELTS for many 
years, in the course of medical practice, I am ina position to speak of their 
great value as a curative agent in cases of nervous disease or functional 
malady where Electricity i is l.kely to be serviceable. I am entirely convinced 
of their efficacy.” 


Dr. C. HANDFIE LD Jones, F.R.C.P., F.R.S.. Physician to St. Mary’s 
‘I am satisfied that Mr. PULVERMACHER isan honest 


| and earnest labourer in the field of science, and I think he deserves to meet 
| with every encouragement from the profession and scientific men.” 








Sir Cuarces Locock, Bart., M.D., says :—‘‘PULVERMACHER’S 
BELTS are very effective in neuralgia and rheumatic affections, and I have 
prescribed them largely in my practice for other similar maladies, paralysis, 
&c. 


For full Price List and Particulars see new Pamphlet, 


‘“ GALVANISM : Nature’s Chief Restorer of Impaired 
Vital Energy.” Post free from 


PULVERMACHER’S 
GALVANIC ESTABLISHMENT. 


194 REGENT STREET, LONDON, W 
ESTABLISHED OVER FORTY YEARS. 
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F.H. BUTLER, M.A. Oxon., Assoc.R.S. Mines, 
NATURAL HISTORY AGENCY, 

158 BROMPTON ROAD, LONDON, 
Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest, 

Begs to announce that he has REMOVED his extensive Collections to 
more Commodious Premises at the above Address, and has thus secured 

greatly increased facilities for the execution of Orders. 
A Large Assortment of Hammers of New Pattern, for all classes of 


Rock-collectors, has just been added to Stock, also a fresh Series of Micro- 
sections illustrative of Teall’s “‘ British Petre ography. = 


BRYCE-WRIGHT’S MUSEUM, 


26 SAVILE ROW, LONDON, W. 

(Orr REGENT STREET), 
Contains Minerals, Precious Stones, Stone Implements (Palzo- 
lithic and Neolithic) ; also New Zealand Jade Meres, Tikis, and 
other Savage Weapons, Bronze Implements ; Works of Art in 
Jade, Rock Crystal, &c.; Vases and Table-Tops in Stone ; 
Arms and Armour, and other Specimens of Natural History, all 
of which are 


FOR SALE AT THE LOWEST PRICES. 
ESTABLISHED 1845. 


Boxes sent upon Approval. 
Man spricht Deutsche. 





On parle frangais. 


MINERALOGY AND GEOLOGY. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, AND MUSEUMS. 

EVERY REQUISITE FOR PRACTICAL WORK, CABINETS. 
SES, APPARATUS OF ALL KINDS, 


The Largest Stock in England of Rocks, Rock-Sections, 
Minerals, Fossils, 


New Catalogues and Lists now ready, Free, of 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


KING, MENDHAM, & Co., 


Electrical Engineers 
AND 

Manufacturing Electricians, 

SPECIALTIES.—K.M.B. Patent 
Pocket Galvanometer. Price, Post free, 
12s. 9d. ; Case, 1s. 6d. extra, Testing 
Instruments, Primary Batteries, Wims- 
hurst Machines of Improved Pattern. 


Western Electrical Works, 
BRISTOL. 
New IL_ustraTED CATALOGUE, 
Post free, 4}d. 


E=-- Shecially compiled List of Electrical 
— Publications, post free, 2d. 























SOuND & BRIGHT. 

















SES Sounp & NUTRITIOUS. 


SEL: Price List. 


Wattham Bro: Brewers, London.SW. 























PERKEN, SON, & RAYMENT, 


ESTABLISHED 2852. 99 HATTON GARDEN, 


CATALOGUE FREE 
Discount for the Trade London, E.C. 


and Profession. 


MANUFACTURE PHOTOGRAPHIC APPARATUS 


Of every description. 


“OPTIMUS” PHOTOCRAPHIC SETS “OPTIMUS” MAGAZINE CAMERA “OPTIMUS” PHoTocrapHic LeNsEs 


With Tripod and every necessary complete. 


Carries Twelve 


For Plates | Dry Plates. 


6} by 43, No Dark Slides. [i 
£5 15s. Plates changed 
by turning a 


Button. 


Pictures 4} by 3} inches. 





RAPID EURYSCOPE. 







‘*There is no doubt of 
its proving a most use- 
ful lens.”—J. TRatLu 


The most 
convenient 
yet invented 
Fe 


Price, a ie 
with — and! ¥ Tayior, British ¥our- 
Shutter, Y nal of Photography. 
£6 6s. aiid 








WIMSHURST MACHINE. 
Works in any Weather. Size giving 4: Sparks, £4 10s. 


SCHOOL APPARATUS, 


Approved by Science and Art Department. 


—_ 


EARVEWYW Ge PEAKE, 
6 CHARING CROSS ROAD, W.C, 
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MESSRS. MACMILLAN AND CO.’S NEW BOOKS. 


MYTHOLOGY .AND MONUMENTS OF ANCIENT ATHENS: being a 


Translation of a portion of the ‘‘ Attica” of Pausanias, by MARGARET DE G. VERRALL. 
HARRISON, Author of ‘‘ Myths of the Odyssey,” 


Essay and Archzological Commentary by JANE E. 
Studies in Greek Art,” &c. 


With Illustrations and Plans. 


With Introductory 
** Introductory 
Crown 8vo, 16s. 


The Scotsman says :—‘‘ Miss Harrison’s admirable and scholarly work upon the ‘ Mythology and Monuments of Ancient 


Athens’ appeals strongly to two classes of readers. 


In the first place, tourists who have had a classical education and visit Athens 


could not have a better guide-book than this, which was written on the spot, and which keeps the present state of Athens always in 


view while describing its past glories, 
Athens or not, must study this work. . 
diagrams. ol 
AMONG THE 
in the Kocky Mountain Regions of British Columbia. 
Author of ‘The High Alps of New Zealand.” 


be added, some excellent illustrations.” 


In the second place, the Hellenist who wishes to understand Pausanias, whether he goes to 
. Miss Harrison’s work, it remains to add, is illustrated by a series of valuable plates and 

The volume substantially enriches the jiterature of classical antiquity.” 

SELKIRK GLACIERS: 

By WILLIAM SPOTSWOOD GREEN, M.A., F.R.G.S., A.C., 

Crown 8vo, 7s. 6d. 

The Yorkshire Post says :—‘‘ It is emphatically one of the most interesting travel-books of the year. 


being the Account of a Rough Survey 


There are, it should 


The Manchester Examiner says :—‘‘ Mr. Green tells his story of undaunted perseverance in a simple and straightforward 
manner, and one does not need to be either a mountaineer or a map-maker to read his book with interest from beginning to end. 
The book is illustrated from sketches and photographs of the remarkable scenery taken on the spot. 

The Scottish Leader says :—‘‘ Altogether the book is one #f the most valuable and interesting contributions recently made to 


the literature of travel.’ 


Now Ready, Parts I. and II., 


Price 8s. each. 


MONOGRAPH OF THE BRITISH CICADA OR TETTIGIDA£ (Frog- 


hoppers and Grassflies). 
Memb. de la Soc. Ent. de France. 
I, and II. 8s. each. 


ORGANIC EVOLUTION 


OF ACQUIRED CHARACTERS ACCORDING 
HAM, M.A., F. R.S.E., 


THE THEORY OF DETERMINANTS 
DETERMINANTS IN GENERAL. 
Author of ‘fA Treatise on the Theory of Determinants,” 


Part I., 
F.R.S.E., 


OF ITS DEVELOPMENT. 
THOMAS MUIR, M.A., LL.D., 
8vo, 10s. 6d. 


Now Ready 


. Part XLIX., 


By GEORGE BOWDLER BUCKTON, F.R.S., Corr. Memb. Acad. Nat. Hist. of Philadelphia, 
Illustrated by more than 400 Coloured Drawings. 


AS THE RESULT OF THE INHERITANCE 
TO THE 
THEODOR EIMER, Professor of Zoology and Comparative Anatomy in Tiibingen. 
late Fellow of University College, Oxford. 


In Eight Parts. Demy 8vo. Parts 


LAWS OF ORGANIC GROWTH. By Dr. G. H. 
Translated by J. T. CUNNING- 
Part I., with Six Figures in the Text. 8vo, 12s. 6d. 

IN THE HISTORICAL ORDER 
Leibnitz (1693) to Cayley (1841). By 
and other works. 


Price 3s. 6d. 


BRAIN: 


A JOURNAL OF NEUROLOGY 


Edited for the Neurological Society of London by A. 


DE WATTEVILLE. 


ConvreNTs. 


ORIGINAL ARTICLES — 

On the Simulation of Hysteria by Ma Disease of the Nervous System. 
By Thomas Buzzard, M.D., F.R.C.P. 

Of the Visual Area of the Cerebral Cortex, and its Relation to E ye Move- 
ments. By Prof. Hermann Munk (Berlin). 

A Contribution to the Pathological Anatomy of Chorea with tbe Report of 
a Case. By Charles L. Dana, M.D. (New York). 

Notes on a Case of Tumour of the Cerebellum with an Absence of all 
Symptoms. By P. W. Macdonald, M.D. 

Case of Hemorrhages in and ab .- the Pons. By J. S. Risien Russell, 
M.B., and James Taylor, M.A., M.B. 


MACMILLAN 


Excellent Copies of the actual, natural Handwriting, also 

of Drawings, Music, even of elaborate Sketches, Pro- 

ane, Pians (up to Double-Elephant size), Shorthand, and 
Type. ‘Writing, are easily, quickly, and cheaply produced by the 





AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &c. 


AUTOCOPYIST DEPT. (A.E.T.Co., La.), 
London Wall, London, and 52 Princess Street, Manchester. 
HOLLOWAYS PILLS |e 
MEDICINE 
Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI- 
FIER of the BLOOD; a Powerful Invigorator of the 


System, if suffering from WEAKNESS AND DEBILITY, 
and is unequalled in Complaints incidental to Females. 





AND CO., 


Ciinicat Cases :— 
A Case of Bulbar Paralys's agg sages Changes in the Medulla. 
By Lauriston E. Shaw, M.D., ~P. 
A — e of Poliomyelitis C hroni ca occurring in a Child aged Five Years. 
By F. W. Kirkham. 
A Case of ery of ~ Tongue, with its Pathology. . By E. F. 
Trevelyan, M.D. (Lond.), E 
Case of General Paralysis C Aer by Aphasia. By C. Price Tanner. 
CriticaL DiGcEst :— 
Chronic Hydrocephalus. 


LONDON. 
SUBSCRIPTIONS TO 


soe Sie ee eS @ Se 
NS 9: i566, 0. Webeck, ns 
Quarterly .. 6 
To the United States, the Continent, &e. 
ae ae ee oe are ae 
ee, Ee a ar ee ee 
Quarterly . 2.02. on ane 
To India, — and Japan : — 
Half-Jearly e.- 
Quarterly 


CHARGES FOR ADVERTISEMENTS, 


Three Lines in Column 2s. 6d, 9d. per Line after. 
s & 


By M. Armand Ruffer, M.A., M.D. 





“NATURE.” 
a & 





d. 
One Eighth Page, or Quarter Column ... 018 6 
Quarter Page, or Halfa Column ..... 115 © 
Half a Page, or a Column ae ee oe a 
Whole Page . . 6 60 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BrpFoRD STREET, STRAND, W.C. 
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CADBURY’S COCOA 
is closely allied to 
milk in the large pro- 
portion of fiesh-form- 
ing and strength-sus- 
taining elements that 
it contains. It is pre- 
pared on the principle 
of excluding the super- 
abundance of fatty, in- 
digestible matter with 
which cocoa abounds, 
supplying a refined, 
thin infusion of abso- 
lutely pure cocoa, ex- 
hilarating and refresh- 
ing, for Breakfast, 
Luncheon, ‘Tea, or 
Supper—giving stay- 
ing power and impart- 
ing new life and vigour 
to growing children 
and those of delicate 
constitutions. 


CADBURY’ COCOA 


ABSOLUTELY PURE, therefore BEST. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“To the solid ground 
Of Nature trusts the mind which builds for aye.”—WORDSWORTH 


MACMILLAN & CO., Publishers, 112 Fourth Ave., NEW YORK. 


ge Ea ae § 
FHURSDAY, APRIL 24, 1890. ) ANNUAL SUBSCRIPTION, $6. 


SPO NS ee 
ENCYCLOPADIA 


OF THE 


INDUSTRIAL ARTS, MANUFACTURES, AND 
COMMERCIAL PRODUCTS. 


EDITED BY 


C. G. WARNFORD LOCK, F.LS. 


Containing 2100 pages, and illustrated by nearly 2000 engravings. 
fot o ? © - o 


Can be had in the following Bindings: 
In 2 Volumes, sujper-royal 8vo, cloth, price, . . ‘ : ; $27 00 
In 5 Divisions, do do : : : ? : : 27 00 
In 2 Volumes, half-morocco, top edge gilt, bound in a superior manner, 4 35 00 


THis ENCYCLOPzaDIA is written by fractical men for practical ends. In its whole plan and style 
it differs essentially from its predecessors, every page being crammed with facts of industrial and 
commercial importance. Science is introduced only so far as is necessary to give lucid explanations of 
the principles involved in particular branches of manufacture; and historical retrospect is reduced to 
a minimum. Thus ample space is left for those practical details which are in universal request. 


E. & F. N. SPON, Publishers, 12 Cortlandt Street, NEW YORK. 
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MACMILLAN & CO’S 


MANUALS FOR STUDENTS, 


BALL. Experimental Mechanics. Lectures delivered at the Royal College of Science for Ireland. By R. S. BALI 
LL.D., F.R.S., Astronomer Royal of Ireland. Illustrated. Second Edition. 12mo. $1.50. 


«We have not met with any book of the sort in English. It elucidates instructively the methods of a teacher of the very highest rank. We most co 


dially recommend it to all our read 
BOWER. A Course of Practical Instruction in Botany. By F. O. Bower, D.Sc., F.L.S., Regius Professor « 
Botany in the University of Glasgow. Second Edition. Revised. Complete in one volume. I2mo. $2.60. 


Also, Part. PHANEROGAMA!—PTERIDOPHYTA. Second Edition. tI2mo. $1.50. 


rs.”.—Mechanics’ Magazine. 


FEARNLEY. A Course of Elementary Practical Histology. By WILLIAM FEARNLEY. 12mo. $2.00. 


> 


FOSTER and BALFOUR. The Elements of Embryology. By Micnaet Foster, M.A., M.D., LL.D., and th 
late Francis M. BALFour, M.A., LL.D., F.R.S. Second Edition. Revised and Enlarged. Edited by ADAM SEDGWICK 
M. A., and WALTER HEAPE. With Illustrations. 1I2mo. $2.60. 


** A book especially adapted to the needs of medical students, who will find in it all that is most essential for them to know in the elements of vertebrat 


embryology.” —Academy. 
FOSTER a LANGLEY. A Course of Elementary Practical Physiology. By M. Foster, M.D., F.R.S 


. LANGLEY, M.A., F.R.S. Fifth Edition. Enlarged. 12mo. $2.00. 


and J. 
This work will prove of great value to the teacher of physiology, as an aid to the preparation of an eminently practical course of lectures and demo 
strations of elementary experim ntal shee iology. Its chief utility, however, will be to the intelligent student, who, armed with a dissecting case, a micr: 
scope, and the book, will be enabled to pass his summer vacation in a manner at once interesting end profitable.”—Medical Record. 


FRANKLAND. Agricultural Chemical Analysis. By Percy F. FRANKLAND, Ph.D., B.Sc., F.C.S., F.L( 
I2mo. $2.00. 
** For students, and as a handbook for analytical chemists, or for laboratory teaching, it will be found exceedingly useful, forming as it does a complet 
text-book on the subject.”"—Farmer. 


GEIKIE. Class-Book of Geology. By ARrcHIBALD GEIkirz, LL.D., I 
HUXLEY. Physiography. An Introduction to the Study of Nature. By 


and coloured plates. New Edition, 1I2mo. $1.80, 
read through this little volume, will have a clearer and more connected idea of the physical phenome: 


*.R.S. With 200 Illustrations. 12mo. $2.6¢ 


T. H. Huxtey, F.R.S. With Illustration 


‘*It is not too much to say that any one who will 
the earth than could be obtained by the perusal of many elaborate treatises.”""— Guardian 


HUXLEY and MARTIN. A Course of Elementary Instruction in Practical Biology. By T. H 
Hvux.ey, LL.D., F.R.S., assisted by H. N. Martin, M.A., M.D., D.Sce., F.R.S. Revised Edition, Extended and Edite: 
by G. B. Howes and D. H. Scort. With a Preface by Prof. HUXLEY. I2mo. $2.60. 

KENNEDY. The Mechanics of Machinery. By Arex. B. W. KENNEDY. With numerous Illustrations. 12mo 
$3.50. 

KLEIN. Micro-Organisms and Disease; an Introduction into the Study of Specific Micro-Organisms. 
By E. Kien, M.D., F.R.S. Third Edition. Revised. With 120 Illustrations, 12mo. $1.50. 


KLEIN. The Bacteria in Asiatic Cholera. By E. Kirin, M.D., F.R.S. 12mo. $1.25. 
PARKER. A Course of Instruction in Zootomy (Vertebrata). By T. Jerrery ParKER. With seventy-four Illustra 
tions, I2mo. $2.25. 
PARKER and BETTANY. The Morphology of the Skull. By W. K. Parker and G. T. BEeTTrany. 12mo 
$2.60. 
STEWART and GEE. Lessons in Practical Physics. By BALrour Srewart, M.A., LL.D., F.R.S., an 
W. W. HALDANE GE! 
Vol. 1, GENERAL PHYSICAL PROCESSES. With numerous Illustrations. 12mo. $1.50. 
Vol. ll. ELECTRICITY AND MAGNETISM. With numerous Illustrations. t2mo. $2.25. 
Vol. 471, OPTICS, HEAT, AND SOUND. In the Press. 


TAIT. Light. By P. G. Tair, M.A., Sec. R.S.E. With Illustrations. t2mo. $2.00. 


TAIT. Heat. By P.G. Tait, M.A., Sec. R.S.E. With Illustrations. 12mo. $2.06 


Oo 





Macmillan & Co’s Complete Cata'ogue will be sent free by mail to any address on application 


MACMILLAN & CO.; 112 Fourth Avenue, NEW YORK. 
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Macmillan & Co’s New Scientific Publications. 


ANDREWS. The Scientific Papers of the Late Thomas Andrews, M.D., F.R.S. With a Memoir by 
P. G. Tait, M.A., and A. Crum Brown, M.D. 8vo, 514 pages. $5.00. 
BALL. A History of the Study of Mathematics at Cambridge. By W. W. Rouse Ball, Fellow and Lecturer 
of Trinity College, Cambridge. 12mo, 264 pages. $1.90. 
CHAMBERS. A Hand-Book of Descriptive and Practical Astronomy. By George F. Chambers, F.R.A.S 
Vol. I. The Sun—Planets—and Comets. Fourth Edition. 8vo, 676 pages. $5.25. 
CLARKE. A Table of Specific Gravity for Solids and Liquids. (Constants of Nature, Part I.) New Edition 
revised and enlarged. By Frank Wigglesworth Clarke. Published by the Smithscnian Institute. 8vo, 409 pages. $3.00. 
ECKER. The Anatomy of the Frog. By Dr. ALEXANDER Ecker, Professor of the University of Freiburg. Trans 
, lated, with numerous Annotations and Additions, by GEorGE HasLtam, M.D.,; and profusely illustrated with 250 wood 
engravings and 11 colored figures. Medium 8vo, $5.25. 
FISHER. Physics of the Earth’s Crust. By the Rev. Osmond Fisher, M.A., F.G.S. Second Edition, altered 
and enlarged. 8vo, 391 pages. $3.50. . 
FOSTER. A Text-Book of Physiology. By M. Foster, M.A., M.D., LL.D., F.R.S. With Illustrations. Fifth 
Edition, largely revised. 
Part I., comprising Book 1. Blood—The Tissues of Movement—The Vascular Mechanism. 8vo, 352 pages. $2.60 
Part II., comprising Book 2. The Tissues of Chemical Action with their respective Mechanisms—Nutrition 
8vo, 494 pages. $2.60. ( 
FOWLER. A Year with the Birds. By W. Warde Fowler. With Illustrations by Bryan Hook. Third Edition 
enlarged. I2mo, 265 pages. $1.25. 
Tales of the Birds. By W. Warde Fowler. With Illustrations by Bryan Hook. Second Edition. 12mo 240 pages. $1.25 
GALTON. Natural Inheritance. By Francis Galton, F.R.S., Author of ‘‘ Hereditary Genius,” ‘Inquiries int 
Human Faculty,” etc. 8vo, 259 pages. $2.50. 
HIORNS. Iron and Steel Manufacture. A Text-Book for Beginners. By Arthur H. Hoirns. With Illustrations 
16mo, 180 pages. $1.00. 
LOCKYER, Elementary Lessons in Astronomy. By J. Norman Lockyer, F.R.S. With Illustrations and Colore 
Diagram. New Edition, revised throughout. r16mo, 363 pages. $1.25 
LODGE. Modern Views of Electricity. By Oliver J. Lodge, D.Sc., LL.D., F.R.§. With Illustrations. 12mo 
422 pages. $2.00. 
LOEWY. A Graduated Course of Natural Science. Experimental and Theoretical, for Schools and Colleges 
Part I.—First Year’s Course. By Benjamin Loewy, F.R.A.S., etc. 16mo, 152 pages. 60 cents. 


MELDOLA. The Chemistry of Photography. By Raphael Meldola, F.R.S., etc. With Illustrations. 12m 


> 382 pages. $2.00. t 
MILL. An Elementary Class-Book of General Geography. By Hugh Robert Mill, D.Sc., F.R.S.E. t2me 
382 pages. gO cents. ’ 


PRICE. A Treatise on Infinitesimal Calculus; containing Differential and Integral Calculus, Calculus of Variation 
Applications to Algebra and Geometry, and Analytical Mechanics. By Bartholomew Price, M.A., F.R.S., F.R.A.§ 
Vol. IV. Dynamics of Material Systems. Second Edition. 8vo, 689 pages. $4.50. 

THOMSON. Popular Lectures and Addresses. By Sir William Thomson, LL.D., F.R.S., F.R.S.E., etc. I 
three volumes. Volume I., Constitution of Matter. With Illustrations. t12mo, 460 pages. $2.00. 

WALLACE. Darwinism. An Exposition of the Theory of Natural Selection. With some of its Applications. By Alfre 
Russell Wallace, Author of the ‘‘ Malay Archipelago,” etc., etc. With Maps and Illustrations. 12mo, 494 pages. $1.75. 


WARD. Timber and some of its Diseases. By H. Marshall Ward, M.A., F.R.S., F.L.S. With Illustrationg 
12mo, 295 pages. $1.75. 
WATSON and BURBURY. The Mathematical Theory of Electricity and Magnetism. By H. 
Watson, D.Sc., F.R.S., and S. H. Burbury, M.A. 
Vol. I., Electrostatics. 8vo, $2.75. 
Vol. II., Magnetism and Electrodynamics. 8vo, 256 pages. $2.60. 
WEISMANN. Essays upon Heredity and Kindred Biological Problems. By Dr. August Weisman 
Professor in University of Freiburg, in Breisgau. Authorized Translation. Edited by E. B, Poulton, M.A., F.L.S., F.G.S 
Selmar Schénland, Ph.D., and A. E. Shipley, M.A., F.L.S. 8vo, 455 pages. $4.00. 


WHITE. A Text-Book of General Therapeutics. By W. Hale White, M.D., F.R.C.P. With Illustrations 
I2mo. 371 pages. $2.50. 
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